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SOME  ADVANTAGES  OF  COMMISSION  REGULATION  OF  PUBLIC  UTILITIES 

With  the  increasing  development  of  state  regulation  of 
public  utilities,  it  is  well  to  call  attention  to  the  fact  that, 
notwithstanding  some  belief  to  the  contrary,  the  public- 
service  corporations  under  state  regulation  enjoy  rather 
pronounced  advantages  which  are  none  the  less  real  be¬ 
cause  not  immediately  apparent.  When  the  majority  of 
the  public-utility  laws  were  drawn  up,*  the  fact  was  recog¬ 
nized  that  if  public-service  corporations  were  to  be  con¬ 
trolled  and  regulated,  they  must  at  the  same  time  be  pro¬ 
tected.  In  general,  this  protection  is  afforded  in  two 
ways — protection  from  the  ruinous  effects  of  aggressive 
competition  where  circumstances  do  not  warrant  a  second 
utility,  and  an  assurance  of  a  reasonable  rate  of  return 
upon  an  equitable  valuation  to  reward  an  adequate  service 
rendered.  The  first  is  made  possible  through  the  agency 
of  the  so-called  “convenience  and  necessity  law”  which  is 
operative  in  most  states  under  commission  control.  The 
law  recognizes  that  a  public-service  corporation  is,  in  its 
very  nature,  monopolistic  in  character,  and  protects  it  from 
competition  except  where  the  public  welfare  demands  the 
e.xistence  of  a  sec  md  utility.  The  utility  commission  in 
administering  the  law  determines  whether  such  a  second 
utility  is  necessary  or  not.  This  provision,  as  C  hairman 
Koemer  of  the  Wisconsin  commission  has  put  it,  is  not 
intended  as  auxiliary  to  the  power  of  the  commission  to 
enforce  rates  and  service,  as  is  sometimes  erroneously  as¬ 
sumed.  but  is  a  remedy  of  last  resort  and  may  be  applied 
only  in  e.xceptional  cases.  A  public-utility  business,  if 
jiroperly  conducted,  is  virtually  safeguarded  under  this  law. 
In  Wisconsin  not  a  single  certificate  of  convenience  and 
necessity  has  ever  been  granted  to  an  electric  central  sta¬ 
tion.  although  several  requests  for  such  have  been  made. 
Under  this  law  it  is  impossible,  practically,  for  a  munici¬ 
pality  to  operate  its  own  plant  in  competition  with  an  ex¬ 
isting  private  plant.  Ihuler  certain  conditions  the  munici¬ 
pality  has  the  right  under  the  law  to  purchase  the  private 
plant  at  a  valuation  fixed  by  the  commission.  Very  few 
municipalities  have  availeil  themselves  of  this  opportunity, 
for  e.xperience  has  shown  that  where  the  public  can  obtain 
all  the  advantages  of  public  ownership  without  any  of  the 
ilisadvantages  it  is  good  policy  to  keep  out  of  the  electric 
central-station  business. 

One  of  the  great  benefits  accruing  to  a  public-service 
corporation  operating  under  commission  regulation  results 
from  the  required  standard  method  of  accounting,  which 
enables  the  utility  to  know  the  exact  condition  of  its  busi¬ 
ness,  its  growth  from  year  to  year,  and  to  detect  the  pre¬ 
viously  unsuspected  unprofitable  business.  Furthermore,  an 
accurate  knowledge  of  a  utility’s  business  and  the  condi¬ 
tion  of  its  finances  makes  it  possible  for  a  commission 
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snrii  ;i>  tlie  Wisconsin  commission  to  formulate  after  a  care¬ 
ful  investigation  a  rate  schedule  which  follows  the  cost  of 
service  as  nearly  as  practicable  and  which  guarantees  to 
the  utility  coticerned  a  fair  and  reasonable  rate  of  interest 
and  an  ample  depreciation  fund.  That  a  rate  schedule 
which  is  formulated  by  an  impartial  commission  and  which 
recognizes  all  the  elements  of  expense  will  result  in  the 
fidlest  development  of  a  profitable  business  has  been  amply 
<leiii(tnstrated.  In  this  connection  the  case  may  be  cited  of 
the  .Madison  Gas  &  bdectric  Company,  whose  rates  were 
reduced  and  a  new  rate  schedule  devised  in  a  decision  of 
the  Wisconsin  commission  under  date  of  March  8,  1910. 

I  tiiring  a  three-year  period  including  a  year's  operation 
under  the  new  schedule,  with  a  public  confidence  that  the 
rates  were  reasonable  and  with  no  effort  to  secure  new 
l)n''iness,  the  company's  residence-lighting  consumers  in¬ 
creased  34  per  cent,  and  the  number  of  kilowatt-hours  sold 
lor  this  purpose  increased  70  per  cent,  chiefly  during  the  last 
vear  of  the  period.  Notwithstanding  the  decrease  in  rates, 
the  revenues  increased  35  per  cent  for  the  class.  During  the 
^aine  period  stores  actually  decreased  their  installations  but 
increased  the  amount  of  energy  consumed  by  25  per  cent. 

I  liis  increase  in  business  did  not  require  an  increase  in 
Ntation  capacity,  but  was  brought  about  by  a  longer  use  of 
the  connected  load  and  an  increase  in  the  number  of  ap¬ 
pliances  used — a  condition  of  affairs  encouraged  by  com¬ 
mission  action.  This  increased  business,  together  with  a 
mure  economical  management,  increased  the  net  earnings 
of  the  company  from  3.06  cents  to  3.25  cents  per  kw-hour 
sold.  Similar  results  were  noted  in  the  city  of  Ripon, 
W  is.  The  commission  reduced  the  rates  of  the  Ripon 
Water  &  Right  Gompany  and  ordered  a  revised  rate  sched¬ 
ule.  ( )ne  year's  operation  under  the  new  rates  has  shown 
that  in  the  case  of  residence  consumers  the  connected  load 
has  decreased  about  4  per  cent,  whereas  the  number  of 
consumers  has  increased  to  per  cent  and  the  consumption 
Ilf  electricity  22  per  cent  as  compared  with  the  year  pre¬ 
vious.  rite  total  energy  consumption  increased  materially, 
hut  at  the  same  time  the  instantaneous  maximum  demand 
remained  practically  unaltered.  This  increase  in  business 
occurred  in  s])ite  of  the  fact  that  one  class  of  business  was 
abandoned  because  shown  to  be  an  actual  loss. 

In  every  case  in  Wisconsin  where  a  utility  has  kept  its 
accounts  in  proper  shape  and  has  petitioned  for  an  increase 
in  rates  the  increase  has  been  granted,  provided  the  service 
rendered  was  satisfactory  and  an  increase  was  necessary  in 
onler  to  assure  a  reasonable  rate  of  return  after  allowing 
for  an  ample  depreciation  fund.  This  increase  iti  net 
revenues  has  been  accom])lished  either  through  an  actual 
increase  in  rates,  a  modification  of  the  minimum  bill  or  a 
revision  in  the  percentage  of  active  connected  load.  It  is 
rather  intere.sting  to  note  that  of  the  numerous  petitions 
recpiesting  an  increa.se  in  rates  on  the  part  of  municipal 
electric  plants  not  one  has  as  yet  been  granted,  for  the 
reason  that  their  accounts,  as  a  rule,  have  always  been  kept 
in  such  miserable  shape  that  absolutely  no  information 
could  be  obtained  from  them  that  would  warrant  a  rate 
increase.  The  commission  has  invariably  dismissed  the 
jietitions  with  a  statement  that  until  a  proper  record  has 
been  kept  no  change  in  the  existing  rates  could  be  ordered. 
'I'he  effect  has  been  that  municipalities  are  beginning  to  be 


better  informed  concerning  the  condition  of  their  electric- 
utility  business.  Electric  railway  companies  have  found 
commission  authority  to  their  advantage  in  cases  where 
their  charter  or  franchise  contained  maximum-fare  pro¬ 
visions  which  were  found  to  be  insufficient  to  return  a 
proper  interest  on  the  investment. 

It  is  stated  upon  good  authority  that  in  every  single 
case  where  the  Wisconsin  commission  has  ordered  a  re¬ 
vision  in  rates,  whether  an  increase  or  decrease,  the  utility 
concerned  has  enjoyed  a  marked  increase  in  business  and  in 
net  revenues.  The  average  utility,  like  an  individual,  is 
very  apt  to  get  into  a  rut,  and  unless  it  gets  out,  either  of  its 
own  accord  or  because  compelled  to,  it  can  show  nothing 
but  a  very  mediocre  development.  After  all  has  been  said 
concerning  the  advantages  of  commission  control,  the 
strongest  indorsement  and  the  most  convincing  testimony 
comes  from  the  very  men  who  a  few  years  ago  were  most 
bitterly  opp()se<l  to  state  intervention  in  the  utility  business, 
but  who  now,  after  a  better  understanding  through  actual 
contact  with  it,  are  among  its  most  loyal  and  enthusiastic 
supporters. 


TREATMENT  OF  LOW-GRADE  ORES  BY  ELECTRICAL  PROCESSES. 

(^ne  of  the  subjects  discussed  at  the  recent  annual  session 
of  the  American  Mining  Congress  in  Chicago  and  of  par¬ 
ticular  interest  to  electrical  men  related  to  the  Malm  process 
of  reducing  complex  low-grade  ores.  This  is  a  combination 
of  the  chlorine  process  and  the  electrolytic  method,  the  use 
of  electricity  being  particularly  applicable  to  the  recovery 
of  zinc,  the  value  of  which  is  said  to  run  as  high  as  $18 
a  ton  in  some  of  the  refactory  low-grade  ores  for  which  this 
method  is  intended  primarily.  The  principal  cost  of  oper¬ 
ating  the  process  is  due  to  the  purchase  or  production  of 
electrical  energy  for  the  electrolytic  reduction  of  the  zinc 
chloride.  The  advantage  of  the  jirocess  lies  in  the  fact 
that  zinc  has  been  considered  an  unwelcome  and  particu¬ 
larly  refractiiry  element  of  the  complex  ores,  and  has  been 
wasted  to  a  large  extent  heretofore.  In  the  Malm  process 
the  zinc  recovered  may  very  well  be  the  mo.st  valuable  con¬ 
stituent  of  the  ore.  Dr.  Malm  and  his  spokesmen  are 
understood  to  have  made  a  very  interesting  proposition  to 
the  American  Mining  Congress.  They  suggested  that  the 
organization  appoint  a  committee  to  investigate  the  various 
processes  for  reducing  low-grade  complex  ores,  and  if  the 
committee  should  find  after  disinterested  investigation,  con¬ 
sidering  all  the  available  methods,  that  the  Malm  process  is 
an  economical  and  valuable  one  it  be  asked  to  report  the 
fact  to  the  congress  at  a  future  session,  recommending  the 
adoption  or  official  authorization  of  this  method.  In  that 
event  it  is  understood  that  the  inventor  w'ill  be  willing  to 
contribute  the  Malm  process,  which  is  covered  by  patents, 
freely  to  the  mining  industry,  making  a  donation  of  it  if 
some  official  body  can  be  found  to  receive  it  and  appreciate 
and  push  it.  Otherwise,  the  invention  will  be  pushed  by 
private  capital,  and  possibly  a  situation  may  arise  analogous 
to  the  so-called  “smelter  trust.” 

The  official  action  of  the  congress  did  not  go  so  far  as 
this.  In  its  resolutions  the  mining  congress  declared,  how¬ 
ever,  that  “the  development  of  processes  of  ore  treatment 
capable  of  handling  with  profit  the  vast  low'-grade  deposit 
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and  mine  dumps  of  our  mining  districts  is  of  the  greatest 
importance  to  the  mining  industry  and  to  all  related  in¬ 
dustries.”  Therefore  it  w'as  declared  to  be  the  sense  of  the 
American  Mining  Congress  that  the  Congress  of  the  United 
States  be  asked  to  provide  for  the  establishment,  under  the 
direction  of  the  Bureau  of  Mines,  of  a  metallurgical  experi¬ 
mental  ore-testing  station  to  devise  methods  for  the  extrac¬ 
tion  of  metals  from  low-grade  ores.  The  mining  congress 
also  volunteered  to  draft  a  bill  providing  for  the  establish¬ 
ment  of  such  a  testing  station.  The  subject  is  one  of  in¬ 
terest  and  importance  to  the  electrical  industry,  for  if  the 
Malm  process,  or  some  analogous  process,  is  widely  adopted 
it  means  a  greatly  increased  consumption  of  electrical 
energy  in  the  metal  mining  industry. 


FARMERS’  ELEaRICAL  SUPPLY. 

The  recent  Illinois  State  Electric  Association  convention 
brought  out  an  interesting  symposium  on  rural  transmis¬ 
sion  lines  for  the  supply  of  farmers.  There  is  a  consider¬ 
able  amount  of  such  service  at  the  present  time  in  certain 
sections  of  the  country,  notwithstanding  the  very  small 
revenue  per  mile  of  pole  line  which  such  business  offers. 
Where  farmers  are  supplied  from  existing  single-phase  or 
three-phase  transmission  lines  running  between  towns  the 
problem  is  not  so  much  one  of  pole-line  cost  as  of  the  cost 
of  the  necessary  step-down  transformers  and  lightning  pro¬ 
tection.  This  problem,  which  is  now  receiving  attention 
from  manufacturers  and  transmission-line  operators,  is 
one  which  is  fairly  near  a  solution.  Another  problem 
relates  to  distribution  from  the  nearest  town  or  main  trans¬ 
mission  line  to  the  farmer’s  premises.  This  is  much  more 
serious,  for  it  involves  an  investment  in  pole  lines  which 
is  prohibitive  in  many  farming  districts,  h'rom  information 
brought  out  at  the  Illinois  convention  and  elsewhere  it  is 
evident  that  pole  lines  for  supplying  farmers  cost  from 
$150  to  $600  per  mile.  The  lowest  figure  applies  to  2200- 
volt  lines  of  iron  wire  with  small  25-ft.  poles,  about  thirty 
to  the  mile;  in  other  words,  to  a  very  light  construction 
subject  to  rapid  deterioration,  which  deterioration,  how¬ 
ever.  is  not  .  in  itself  so  grave  as  the  probable  danger  and 
interrujUion  to  service  caused  by  the  frequent  breaking 
down  of  such  lines  after  a  few  years’  use.  On  the  other 
hand,  it  is  impracticable  to  follow  out  expensive  city 
line-construction  standards  in  country  work.  At  any 
rate,  it  is  probably  useless  to  count  on  carrying  on  e.x- 
tensive  farm-service  business  over  pole  lines  costing  less 
than  $200  per  mile.  Now,  with  such  a  pole-line  investment 
added  to  the  other  investments  necessary,  the  number  of 
consumers  per  mile  of  line  must  be  more  than  is  commonly 
found  available,  or  the  amount  of  electricity  taken  by  each 
consumer  per  year  must  be  considerably  more  than  the 
ordinary  requirements  of  house  lighting. 

Probably  few  investors  can  be  found  who  would  be  will¬ 
ing  to  go  into  enterprises  of  this  kind,  which  show  in  pros¬ 
pect  less  than  20  per  cent  for  interest,  profit  and  deprecia¬ 
tion  on  the  entire  investment.  With  an  investment  of,  for 
example,  $200  per  kilowatt  of  maximum  demand  to  reach 
a  rural  distributing  center,  and  a  further  investment  of 
$100  to  reach  a  farmer  with  i  kw  of  maximum  demand,  a 

I  revenue  of  $60  per  year  would  be  required  from  that  one 
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farmer  customer  alone.  This  is  by  no  means  an  unusual 
example,  as  in  the  majority  of  cases  the  cost  would  be 
higher  than  this.  At  the  same  time  there  are  many  cases 
where  conditions  are  more  favorable.  Whether  the  electric- 
service  company  assumes  the  investment  of  the  necessary 
pole  lines  to  reach  each  individual  farmer,  or  whether  part 
of  this  investment  is  taken  by  the  farmer  himself,  as  in  a 
number  of  the  cases  reported  in  Illinois,  it  is  evident  that 
the  ultimate  success  of  rural  electric  distribution  is  de¬ 
pendent  on  a  much  larger  use  of  electricity  by  each  con¬ 
sumer  than  would  be  necessitated  by  lighting  alone.  It  is 
a  question  of  using  sufficient  electricity  for  power  and 
heating  requirements  of  the  farm  to  bring  the  revenue  per 
consumer  up  to  a  profitable  point.  The  principal  power¬ 
consuming  operations  of  the  farm  consist  of  water-pump¬ 
ing,  feed-cutting,  grinding,  plowing,  harvesting  and  hoist¬ 
ing  for  storage.  Horses  and  windmills  have  been  the  chief 
sources  of  power  aside  from  manual  labor  on  the  farm,  but 
gasoline  engines  are  already  finding  extensive  use.  The 
use  of  such  engines  should  be  encouraging  to  the  electrical 
man,  rather  than  the  reverse,  because  mechanical  power  a> 
furnished  by  the  gasoline  engine  is  sure  to  cause  an  evolu¬ 
tion  or  development  away  from  the  old  methods  and  to 
create  a  demand  for  mechanical  power,  which  will  pave  the 
way  for  electric-motor  service  where  it  is  available.  As 
brought  out  at  the  Illinois  convention,  a  commendable  effort 
is  being  made  by  the  National  Electric  Light  .\ssociation 
and  by  gasoline  manufacturers  and  agricultural  engineers 
to  get  the  government  to  investigate  the  matter  of  power 
requirements  and  power  costs  on  the  farm.  If  electricity 
were  u.sed  for  all  farm  operations  and  included  trucks  and 
vehicles,  the  amount  of  power  would  assume  proportions 
which  would  put  a  very  different  aspect  on  rural  electrical 
service. 


WORKSHOP  LIGHTING. 

-An  important  article  on  this  topic,  abstracted  from  a 
foreign  contemporary,  appears  in  the  Digest  in  this  issue. 
It  is  striking  evidence  of  the  interest  which  has  been 
arou.sed  in  the  general  campaign  for  good  illumination,  and 
is  especially  pertinent  in  the  discussion  of  actual  data  ob¬ 
tained  in  both  well-lighted  and  ill-lighted  shops.  Yet, 
however  e.xcellent  data  on  proper  illumination  may  be 
presented  to  the  public  eye,  there  is  still  some  uncertainty 
about  good  examples  being  followed  in  this,  as  in  all  things. 
.\  certain  type  of  works  manager  is  quite  content  to  let 
what  he  considers  well  enough  alone,  whether  in  manu- 
facturitig  methods,  lighting  or  precautions  against  acci¬ 
dents.  Anything  which  means  added  cost  is  abhorrent  to 
his  economical  soul.  Fortunately,  in  most  cases  of  this 
kind  the  punishment  fits  the  crime  and  the  unprogressive 
manufacturer  finds  himself,  he  knows  not  exactly  why,  at 
a  disadvantage  compared  with  his  more  wide-awake  com¬ 
petitors.  True  enough,  good  illumination  often  costs  n(i 
more  than  poor  illumination,  sometimes  not  so  much. 
Every  illuminating  engineer  can  call  to  mind  in  his  own 
practice  cases  in  which  the  lighting  has  been  greatly  im¬ 
proved  with  a  positive  reduction  in  cost;  yet  the  expense 
of  making  a  change  often  determines  whether  or  not  it 
shall  be  made,  and  a  bill  for  wiring  fixtures  and  lamps 
sometimes  looks  forbiddingly  large.  It  is  not  always  the 
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worst  lighted  shop  that  is  most  difficult  to  reach  with  im- 
provements.  Beyond  a  certain  point  of  inefficiency  the  re¬ 
sults  are  so  evidently  bad  as  to  force  themselves  upon  the 
attention  even  of  the  most  cautious  and  niggardly.  It  is  the 
moderately  bad  establishment  which  is  most  difficult  to 
reach,  a  place  in  which  perhaps  there  is  considerable  ex¬ 
penditure  for  lighting,  although  the  results  are  altogether 
unsatisfactory.  If  the  lighting  is  such  as  not  positively 
to  interfere  obviously  with  the  workmen,  and  looks  mod¬ 
erately  bright,  it  is  sometimes  difficult  to  persuade  those  in 
authority  that  an  improvement  in  illumination  is  necessary 
and  desirable.  Hence  it  is  that  it  is  so  difficult  to  make 
legislative  enactments  which  have  really  any  effective 
force. 

The  notes  on  legal  requirements  for  illumination  in  the 
article  under  discussion  are  deserving  of  comment.  The 
governments  of  Holland  and  Switzerland  seem  to  go  furthest 
in  the  way  of  definite  requirements  for  the  illumination  of 
w'orkshops,  and  these,  while  well  intended,  show  only  too 
plainly  the  difficulties  of  legal  interference.  The  Dutch 
requirement  is  not  less  than  15  lux  (1.4  ft.-candles)  for  the 
following  group  of  trades,  evidently  considered  to  require 
better  lighting  than  usual :  embroidery  and  sewing,  me¬ 
chanical  knitting  and  quilting,  draftsmanship,  printing,  en¬ 
graving  metal  or  wood,  manufacture  of  instruments,  clock 
and  watch  repairing,  working  in  gold  or  silver  or  precious 
stones.  For  “other  works  requiring  good  lighting”  a  mini¬ 
mum  of  10  lux  (0.9  ft. -candle)  meets  the  demand.  Evi¬ 
dently  the  specified  minimum  is  far  too  low,  so  low  that 
the  legal  requirements  can  be  met  in  a  shop  so  badly  illumi¬ 
nated  as  scarcely  to  permit  of  efficient  work  at  all.  The 
Swiss  laws  make  some  important  specifications  concerning 
the  area  and  arrangement  of  windows  and  require  “satis¬ 
factory”  natural  and  artificial  illumination.  Presumably 
the  lighting  is  to  be  satisfactory  to  inspecting  officials,  and 
if  these  are  kept  as  thoroughly  subdued  in  Switzerland  as 
most  factory  inspectors  are  in  this  country  one  hardly  has 
reason  to  expect  a  very  high  grade  of  illumination,  save 
in  cases  in  which  an  enlightened  management  realizes  its 
economical  value. 

If  any  legislation  on  the  subject  of  artificial  illumination 
is  to  be  effective  at  all.  it  must  go  very  much  further  than 
in  these  instances  in  specifying  the  requirements  in  various 
classes  of  industrial  establishments,  or  it  must  at  least 
demand  so  considerable  an  amount  of  light  as  to  insure 
good  results  provided  ordinary  intelligence  is  brought  to 
bear  upon  the  arrangement  of  the  service.  We  are  rather 
inclined  to  think  that  the  latter  method  will  in  the  long 
run  prove  the  more  effecti'x;  for  if  an  industrial  plant  is 
recjuired  to  spend  enough  energy  in  lighting  to  produce 
really  good  results  if  the  expenditure  is  wisely  directed, 
ordinary  self-interest  will  soon  be  effective  in  producing  at 
least  a  moderately  good  grade  of  illuminating  engineering. 
The  present  strong  tendency  toward  the  introduction  of 
various  plans  for  increasing  industrial  efficiency  is  sure  to 
be  shown  in  improved  illumination,  provided  enough  light 
is  demanded  by  law  to  make  good  illumination  possible. 
Indeed,  there  is  some  reason  to  hope  that  the  current  desire 
for  higher  efficiency  may  bring  about  a  great  improvement 
in  workshop  lighting  quite  irrespective  of  any  legal  re¬ 


quirements  whatever.  There  is  more  activity  in  good 
workshop  lighting  in  this  country  than  in  any  other  phase 
of  illuminating  engineering,  and  the  results  justify  the 
expenditure.  We  have  yet  to  learn  of  any  industrial  plant 
the  management  of  which  has  regretted  its  expenditure  for 
good  natural  or  artificial  lighting,  and  improvements  made 
thus  willingly  for  the  benefit  of  the  industry  are  vastly 
more  satisfactory  than  any  that  can  be  enforced  by  legisla¬ 
tion. 

The  thing  most  important  to  present  progress  is  an  ex¬ 
tension  of  the  present  campaign  of  education  for  better 
light,  reinforced  by  legislation  only  when  experience  has 
shown  that  this  is  necessary  to  reaching  the  result.  We 
have  faith  to  believe  that  American  works  managers  as  a 
whole  require  no  such  goad  along  the  path  of  progress. 
The  illuminating  engineers  of  the  country  ought  to  make 
it  their  business,  as  in  no  small  measure  they  do,  to  get 
after  the  individual  workshop  and  show  what  they  can 
accomplish.  Good  illumination  is  an  art  which  cannot  be 
easily  formulated  into  a  set  of  simple  rules.  Two  shops 
turning  out  a  similar  product  may  under  their  existing 
conditions  require  quite  different  treatment  in  the  matter 
of  illumination,  treatment  which  cannot  be  specified  in  any 
formal  enactment.  Labor  organizations,  too,  ought  on  their 
own  account  to  serve  as  unofficial  inspectors  of  illumina¬ 
tion  just  as  they  do  with  respect  to  many  other  much  less 
important  matters.  Most  central  stations  at  the  present 
time  can  command  at  least  a  moderate  amount  of  trained 
intelligence  in  illuminating  engineering,  and  if  their  repre- 
.sentatives  make  a  point  of  getting  in  touch  with  the  local 
industries  and  noting  from  personal  inspection  the  condi¬ 
tions  of  illumination,  a  vast  amount  of  good  will  be  ac¬ 
complished  to  the  benefit  of  all  parties  concerned. 


MAXIMUM  DEMAND  AND  SIZE  OF  RESIDENCES. 

The  plan  of  estimating  the  probable  maximum  demand 
of  a  residence  consumer  upon  the  size  of  the  house  or 
number  of  rooms  is  increasing  in  popularity  among  electric 
service  companies.  It  has  been  generally  conceded  for 
some  time  that  the  maximum  demand  of  a  consumer  should 
be  taken  into  account  in  making  his  rate.  The  maximum- 
demand  meter  has  found  a  limited  application  for  determin¬ 
ing  this  maximum  demand,  but  its  first  cost  has  kept  it  from 
general  use  in  residence  lighting  business.  I'or  a  num¬ 
ber  of  years  many  electric  service  companies  which  have 
based  their  rates  on  the  number  of  hours’  use  of  the 
maximum  demand  per  month  have  assumed  that  the 
maximum  demand  of  a  residence  consumer  is  a  certain 
percentage  of  the  consumer’s  connected  load.  An  objection 
to  this  plan  is  that  it  discourages  the  wiring  of  houses  with 
a  large  number  of  lamps  in  closets,  basements,  hallways, 
etc.,  which  lamps  have  little  effect  on  the  maximum  de¬ 
mand  of  a  consumer,  as  they  are  turned  on  for  only  a 
few  moments  at  a  time,  but  add  very  much  to  the  popularity 
of  electric  lighting,  because  of  their  convenience.  If  the 
connected  load  is  taken  as  a  basis  for  estimating  the  maxi¬ 
mum  demand,  the  consumer  wdth  a  large  number  of  these 
convenient  lamps  about  the  house  will  pay  a  much  higher 
net  rate  per  kw-hour  than  one  without  many  such  lamps, 
even  though  the  maximum  demand  of  the  latter  consumer 
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may  actually  be  about  equal  to  that  of  the  former.  Obvi¬ 
ously,  there  is  no  justice  in  such  a  method  of  figuring,  and 
further  it  has  a  detrimental  effect  on  the  growth  of  the 
business  because  it  virtually  puts  a  penalty  on  sonic  of 
the  conveniences  of  electric  light  and  encourages  con¬ 
sumers  to  wire  houses  in  a  way  which  will  not  give  them 
the  greatest  convenience.  This  is  not  favorable  to  general 
popularity  of  electric  service  and  increase  of  business. 

A  method  of  overcoming  these  objections  introduced  in 
Detroit  several  years  ago  has  gradually  been  finding  favor 
with  other  companies,  and  the  rate  committee  of  the 
National  Electric  Light  Association  recommended  in  its 
last  report  the  plan  for  residence  lighting  business.  One 
of  the  recent  notable  additions  to  the  list  of  companies 
using  this  system  is  that  at  St.  Louis,  as  noted  elsewhere. 
The  plan  in  general  is  to  estimate  the  consumer’s  maximum 
demand  as  being  proportional  to  the  size  and  general  char¬ 
acter  of  the  house.  The  number  of  active  rooms  in  the 
house  is  multiplied  by  a  certain  number  of  kilowatt-hours, 
which  gives  the  number  of  kilowatt-hours  the  consumer 
must  use  before  he  exceeds  the  first  portion  of  the  bill. 
All  energy  used  up  to  and  including  the  first  portion  is 
billed  at  a  certain  rate,  and  the  remainder  or  second  por¬ 
tion  at  a  much  lower  rate.  The  theory  of  the  rate,  of 
course,  is  to  charge  the  consumer  a  high  rate  until  he  has 
paid  the  fixed  and  service  charges  incidental  and  propor¬ 
tional  to  his  maximum  demand.  The  rules  of  different 
companies  vary  as  to  what  rooms  are  considered  active, 
but  usually  they  are  the  living-room,  dining-room,  kitchen, 
and  certain  bedrooms.  Basements,  halls  and  closets  arc 
usually  excluded.  Heating  apparatus  is  not  counted,  as 
one  of  the  objects  of  such  a  rate  is  to  allow  such  apparatus 
to  be  used  on  the  low-rate  portion  of  the  bill.  It  is  inter¬ 
esting  to  note  the  progress  of  a  residence  rate  which  a 
few  years  ago  was  comparatively  little  known,  but  through 
its  merit  secured  the  indorsement  of  the  N,  E.  L.  A.  rate 
committee  above  referred  to. 


THE  RADIATION  PROPERTIES  OF  INCANDESCENT  LAMPS. 

Some  of  the  processes  of  nature  suggest  the  idea  that  in 
the  established  order  of  things  as  known  to  us  in  this  uni- 
ver.se  the  principle  of  conservation  is  held  in  check  by  the 
judicious  intervention  of  the  opposite  principle  of  dissipa¬ 
tion.  In  other  words,  the  notion  suggests  itself  that  so 
important  is  the  principle  of  change  among  the  things 
which  are  that  dissipative  activity  is  encouraged  as  the 
scavenger  of  effete  and  unguarded  conservation.  uni¬ 
verse  of  perpetual  and  unvaried  retention  of  the  status  quo 
is,  by  universal  consent,  not  that  in  which  we  grope  our 
w'ay,  although  such  a  universe  is,  in  a  certain  sense,  the 
easiest  to  conceive  of.  The  only  question  for  serious  debate 
is  whether  the  changes  we  perceive  in  the  existing  order 
of  our-  environment  are  of  the  oscillatory  character  of 
tho.se  that  animate  the  ocean  wave,  wherein  each  particle 
of  water  aims,  as  it  were,  perpetually  at  maintaining  mean 
sea-level  and  yet  passes  through  unending  up-and-down 
movement  in  the  quest,  or  whether  the  changes  around  us, 
while  oscillatory,  are  also  attended  by  a  definite  motion  of 
translation,  in  a  direction  from  which  there  can  be  no 


ultimate  retreat  or  return.  From  the  above  outlined  view¬ 
point,  among  all  the  protean  forms  of  energy  within  our 
perception,  heat  is  the  great  dissipative  energy  which  ever 
tends  to  change  and  upset  the  existing  order  at  any  one  part 
of  our  known  universe.  Energy  can  be  kept  conservatively 
locked  up  in  the  chemical  form  or  in  the  gravitational  form 
for  long  periods  of  time,  and  energy  can  be  transformed 
through  the  medium  of  magnetism  and  of  electricity  with¬ 
out  necessarily  losing  much  hold  upon  it ;  but  energy  once  it 
takes  the  form  of  heat  dissipates  and  disappears  from  view. 

The  losses  of  electric  energy  in  transmission  are  through 
runaw’ay  heat  in  wires  or  machinery.  The  main  source  of 
inefficiency  in  any  process  transforming  energy  is  the  thefts 
of  heat.  The  heat  engines  in  our  central  stations  have  a 
net  efficiency,  in  ordinary  service,  of  only  some  10  per  cent, 
because  the  heat  runs  away  faster  than  it  can  be  made  to 
work.  Before  it  can  be  all  communicated  to  the  boiler 
water  some  of  it  has  escaped  through  the  furnace  walls 
and  chimney.  Before  the  expanding  steam  can  give  up 
the  energy  at  the  engine  shaft  it  has  escaped  through 
cylinder  walls  and  exhaust.  There  is  always  one  comfort 
for  the  engineer  who  reflects  upon  the  waste  of  energy  in. 
and  inefficiency  of,  a  heat  engine,  and  that  is  that  the  in¬ 
candescent  lamp  is  still  worse.  In  spite  of  the  enormous 
amount  of  discovery,  invention  and  work  directed  to  the 
perfection  of  the  incandescent  lamp,  it  is  only  recently  that 
we  have  succeeded  in  obtaining  lamps  of  about  i  cp  per 
watt  consumed,  whereas  it  is  estimated  that  an  ideally 
perfect  lamp  could  produce  more  than  50  cp  per  watt  con¬ 
sumed,  if  the  light  delivered  were  in  the  most  favorable 
part  of  the  visible  spectrum,  and  if  there  were  no  waste  of 
energy  in  heat.  If,  however,  the  light  delivered  were 
white  or  of  mixed  colors,  the  ideal  lamp  of  perfect  efficiency 
might  give  very  much  less  candle-power,  depending  on 
the  particular  colors  in  its  spectrum.  The  incandescent- 
lamp  maker  in  his  turn  may  take  comfort  in  the  fact  that 
so  low  a  luminous  efficiency  as  that  of  the  best  modern 
lamp  leaves  all  the  more  room  for  possible  future  discovery 
and  development. 

The  Elcktrotechuischc  Zeitschrift  has  recently  published 
an  article,  by  Dr.  Johannes  Russner,  on  certain  measure¬ 
ments  of  the  luminous  efficiency  of  incandescent  lamps 
made  thermometrically.  The  lamp,  without  socket,  is  im¬ 
mersed  in  a  30  per  cent  solution  of  ferroammonium  sul¬ 
phate,  to  a  layer  thickness  of  30  mm  (1.2  in.).  Such  a  layer 
has  the  property  of  absorbing  passing  non-luminous  heat 
almost  completely,  while  at  the  same  time  it  is  fairly  trans¬ 
parent  to  luminous  rays.  The  elevation  of  temperature  in 
the  solution  is  measured  with  the  incandescing  lamp  in¬ 
serted  in  the  same  for  a  definite  interval  of  time.  'I'he  test 
is  then  repeated  with  the  lamp  coated  in  blackened  tinfoil, 
to  prevent  the  e.scape  of  light  through  the  solution,  and  the 
increase  of  corresponding  temperature  elevation  is  noted. 
The  difference  of  the  two  temperature  elevations,  corrected 
for  outstanding  sources  of  error,  then  enables  the  luminous 
efficiency  of  the  lamp  to  be  determined.  The  results,  given 
in  the  article,  go  to  show  that  the  luminous  efficiency  of 
certain  115-volt  carbon-filament  lamps  averaged  1.6  per 
cent,  and  that  of  certain  115-volt  metallic-filament  lamps 
averaged  4.5  per  cent,  or  nearly  three  times  as  much. 
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A.  1.  £.  £.  Meetings. 


At  a  meeting  of  the  American  Institute  of  Electrical 
Engineers,  to  be  held  in  the  Engineering  Societies  Build¬ 
ing,  New  York,  on  Nov.  19,  a  bronze  bust  of  Helmholtz, 
presented  by  Mr.  Edward  D.  Adams,  will  be  accepted  with 
appropriate  ceremonies.  Arrangements  have  also  been 
made  for  an  address  in  behalf  of  the  Verband  Deutscher 
Elektrotechniker  by  Dr,  Adolf  Franke,  who  is  at  present 
in  this  country  and  who  was  a  student  under  Helmholtz. 

I'ollowing  the  pre.sentation  ceremonies  a  paper  entitled 
"Magnetic  Properties  of  Iron  at  Frequencies  up  to  200,000 
Cycles”  will  be  presented  by  Mr.  E.  F.  Alexanderson, 
Schenectady,  N.  Y. 

.\t  joint  meetings  of  the  Chicago  Section  of  the  A.  I. 
E.  E.  and  the  Electrical  Section  of  the  Western  Society 
of  Engineers  the  following  papers  will  be  presented:  Going 
Value,  by  Mr,  F.  F.  Fowle,  on  Nov.  22;  Protection  of  High- 
Tension  Pozver  Circuit  Apparatus,  by  Mr.  Janies  Lyman, 
on  Dec.  27;  Public  Vtility  Cowmissions.  by  Mr.  W.  J. 
Magenah,  on  Jan.  28. 


American  Mining  Congress. 


I'he  fourteenth  annual  session  of  the  American  Mining 
Congress  was  held  in  Chicago  on  Oct.  24  to  28.  This  body 
was  formed  to  foster  and  promote  mining  in  all  its  various 
branches,  but  is  “practical”  rather  than  technical.  A 
feature  of  the  meeting  was  an  address  on  “The  Federal 
(iovernment  and  Its  Relation  to  the  Mining  Industry,”  by 
President  Taft.  Several  electrical  papers  were  down  on  the 
program,  but  they  did  not  receive  much  attention,  owing  to 
the  disposition  of  the  congress  to  devote  more  time  to  im¬ 
portant  non-technical  subjects,  such  as  the  conservation  of 
natural  resources,  the  situation  in  Alaska  and  the  preven¬ 
tion  of  mine  accidents.  Gen.  Irving  Hale,  of  Denver,  was 
to  have  presented  a  report  on  the  use  of  electricity  in  metal 
mining,  but  was  prevented  by  ill  health.  A  paper  by  Mr. 
W.  .\,  Thomas,  of  Pittsburgh,  on  “Electric  Mining,”  was 
read  by  title  and  also  one  on  “Electricity  in  Mining,”  by 
Mr.  D.  B.  Rushmore,  of  Schenectady.  Mr.  Samuel  A. 
Taylor,  of  Pittsburgh,  was  elected  president  of  the  Ameri¬ 
can  Mining  Congress  for  the  ensuing  year. 

The  resolutions  committee,  made  up  of  one  man  from 
each  state,  presented  resolutions  on  various  subjects  con- 
necteil  with  the  mining  industry.  'I'he  resolutions  which 
were  adopted  asked,  among  other  things,  that  the  Congress 
of  the  United  States  be  requested  “to  provide  for  the 
establishment,  under  the  direction  of  the  Bureau  of  Mines, 
of  a  metallurgical  experiment  ore-test  .station  or  stations 
for,  the  purpose  of  devising  methods  for  the  extraction  of 
metals  from  low-grade  ores.”  'Phis  action  is  one  step, 
perhaps,  in  a  movement  looking  toward  a  great  extension 
in  electrolytic  processes  of  ore  reduction,  and  therefore  a 
greatly  increa.sed  use  of  electrical  energy  in  mining.  Other 
resolutions  asked  the  aid  of  the  government  in  the  main¬ 
tenance  of  mining  schools ;  expressed  sympathy  with  inland 
waterway  projects;  asked  the  modification  of  the  Sherman 
law  to  permit  reasonable  trade  agreements  between  com¬ 
petitors  in  the  mining  business,  provided  there  is  no  undue 
burden  on  the  public ;  declared  in  favor  of  a  just  compensa¬ 
tion  to  workingmen  for  injuries  received  while  engaged  in 
their  duties;  recommended  greater  publicity  in  relation  to 
the  undertakings  of  the  American  Mining  Congress;  dis- 
ap])roved  of  the  “eliforts  of  interested  parties  to  have  estab¬ 
lished  national  parks  on  the  public  domain  wherein  are 
known  to  exist  deposits  of  oil,  coal  and  other  mineral 
wealth" ;  thanked  the  President  and  Congress  of  the  United 
States  for  the  creation  of  the  Bureau  of  Mines,  and  asked 
the  enactment  of  laws  to  bring  about  the  opening  up  and 
operation  of  coal  mines  in  Alaska  for  the  “present  and 
]>ermanent  welfare  of  the  .\laskan  people.” 


Despite  the  fact  that  little  attention  was  paid  to  the 
electrical  papers,  there  was  evinced  a  friendly  feeling  to¬ 
ward  the  use  of  electricity  in  mining.  The  attendance  at 
the  mining  congress  was  about  800. 


Extension  of  Street  Lighting  in  Chicago. 


In  planning  the  notable  extension  of  10,000  arc  lamps  for 
the  street  lighting  of  Chicago,  Mr.  William  Carroll,  city 
electrician,  and  Mr.  E.  B,  Ellicott,  electrical  engineer  of  the 
.Sanitary  District,  who  have  charge  of  the  work,  are  en¬ 
deavoring  to  locate  the  new  lamps,  after  consulting  the 
aldermen  and  other  city  authorities,  where  they  will  be 
needed  most.  The  plans  for  this  street-lighting  extension 
contemplate  underground  feeders  and  overhead  distribu¬ 
tion  lines  outside  of  the  central  business  district,  the  over¬ 
head  construction  consisting  of  25-ft.  steel  poles  supporting 
the  lamps  and  one  or  two  No.  6  weatherproof  wires.  There 
has  been  some  criticism  of  these  overhead  wires  in  resi¬ 
dence  districts,  and  of  course  the  engineers  would  prefer 
underground  work  throughout;  but  the  cost  of  putting  all 
the  arc-lighting  distribution  wires  underground  is  thought 
to  be  prohibitive. 

However,  it  is  not  the  purpose  of  the  city  to  force  the 
overhead  wires  on  any  neighborhood  where  the  people  con¬ 
sider  them  objectionable.  It  is  the  intention,  for  the  time 
being  at  least,  to  leave  out  streets  or  neighborhoods  where 
the  property  owners  object  strongly  to  the  overhead  wires, 
and  proceed  with  the  lighting  plans  where  the  people  want 
the  lamps  badly  enough  to  be  willing  to  accept  the  overhead 
construction.  But  the  city  will  place  the  wires  under¬ 
ground  on  any  street  or  system  of  streets  where  the  prop¬ 
erty  owners  are  willing  to  pay  the  difference  in  cost  be¬ 
tween  underground  construction  and  overhead  construction. 


Electrically  Controlled  Fender  Chains  for  Panama 
Canal  Locks. 

Huge  chains  stretched  across  the  lock  chambers  will  pro¬ 
tect  the  gates  of  the  Panama  Canal  locks  from  being 
rammed  when  closed  by  any  vessel  that  may  become  un¬ 
controllable  during  the  passage  of  the  locks.  After  a  gate 
thus  guarded  has  been  opened  the  chain  itself  will  be 
dropped  out  of  the  way  into  a  groove  cast  into  the  concrete 
of  the  lock  chamber,  allowing  the  vessel  to  proceed  without 
restriction.  Altogether  twenty-four  of  these  fender  chains 


will  be  employed  at  the  Isthmus,  the  auxiliary  guard  gates, 
which  miter  in  a  direction  opposite  to  the  main  gates,  being 
protected  in  the  same  manner.  'Fhe  forty-eight  chain¬ 
handling  mechanisms  required  will  be  operated  by  water 
pressure,  but  controlled  electrically  by  solenoid-operated 
valves  and  motor-operated  centrifugal  pumps. 

Hydraulic  cylinders  will  be  employed  to  raise  and  lower 
the  chains,  an  arrangement  of  sheaves  giving  4  ft.  of  chain 
movement  for  each  foot  of  travel  of  the  pistons.  Each 
system  of  cylinders  will  compri.se  a  stationary  40-in.  cylinder 
inside  of  which  is  a  movable  38-in.  cylinder  in  turn  con- 
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taining  a  25-in.  fixed  piston.  The  stroke  of  the  cylinders 
will  be  21  ft.  6  in.,  giving  a  total  chain  movement  of  192  ft. 
from  both  sides  of  the  chamber.  By  means  of  a  remote- 
controlled  solenoid  valve,  water  pressure  at  60  lb.  per  square 
inch,  delivered  by  a  centrifugal  pump,  will  be  turned  into 
either  the  inner  or  outer  cylinder,  affecting  the  chain  move¬ 
ment  in  the  corresponding  direction  as  desired.  The  motor- 
driven  pumps  will  be  started  automatically  by  quick-acting 
switches  which  operate  when  required  to  restore  pressure 
lost  by  leakage. 

riie  most  important  function  of  the  fender  chains  is  to 
interpose  a  fixed  but  yielding  resistance  in  case  they  are 


struck  by  a  vessel,  in  this  way  arresting  its  movement 
without  shock  or  damage  and  bringing  it  to  a  standstill  as 
quickly  as  feasible.  The  water  lines  to  the  chain  cylinders 
will  be  arranged  with  resistance  valves  so  adjusted  that  if 
the  ramming  vessel  imposes  a  stress  beyond  750  lb.  per 
square  inch  on  the  cylinders  the  chain  will  be  paid  out 
gradually  by  an  automatic  release  until  the  ship  comes  to  a 
stop.  The  emergency  resistance  valves  will  be  arranged  in 
parallel  and  so  constructed  that  a  constant  stress  of  750 
lb.  per  square  inch  will  be  maintained  on  the  cylinders. 
lo.oco-ton  ship  striking  the  chain  is  estimated  to  travel  a 
distance  of  about  75  ft.  before  coming  to  a  standstill. 

l’roi)osals  have  been  asked  for  the  equipment  of  these 
chain  fenders  and  tlie  bids  will  be  opened  at  Washington 
Nov.  14. 


Testing  Motors  for  Panama  Canal  Lock-Valve 
Machines. 

As  mentioned  in  the  Electrical  World  of  May  4,  1911, 
page  io«So.  the  Isthmian  Canal  Commission  has  purchase<l 
sample  motors  for  testing  with  a  view’  of  purchasing  236 
large  electric  motors  to  operate  the  valves  in  the  locks  on 
the  Panama  Canal.  Allis-Chalmers,  General  Electric  and 
Westinghouse  motors  have  been  secured  for  the  test.  A 
shed  has  been  erected  near  the  locks  at  Gatun,  according 
to  a  recent  issue  of  the  Canal  Record,  and  the  motors  are 
given  tests  for  the  climatic  conditions  on  the  Isthmus.  Shop 
tests  are  now  in  progress  in  the  United  States,  where  the 
motors  will  be  put  through  a  working  trial  with  one  of  the 
valve  machines  now’  ready  at  the  works  of  the  Wheeling 
Mold  &  Foundry  Company.  The  object  of  the  test  on  the 
Isthmus  is  to  determine  which  type  of  motor  will  best 
stand  the  deteriorating  effects  of  the  climate.  Upon  their 
arrival  the  motors  were  placed  in  the  dry  room  of  the 
storehouse  at  Gatun,  and  there  the  insulation  resistance 


was  measured  at  regular  intervals  for  a  week,  and  after 
storage  in  the  dryroom  it  was  measured  further  at  inter 
vals  of  twenty-four  hours. 

I'he  tests  include  (i)  the  measuring  of  insulation  re 
sistance  of  the  motors  and  the  application  of  a  1500  volt 
high-potential  test  for  one  minute;  (2)  measuring  of 
insulation  resistance  just  prior  to  turning  on  steam  ainl 
at  intervals  of  six  hours  thereafter;  (3)  removal  of  hand¬ 
hole  covers  to  admit  saturated  steam  to  the  room  so  that 
the  air  is  at  a  temperature  of  50  deg.  C. ;  (4)  subject  all 
motors  to  a  high  potential  test  of  1000  volts  ten  seconds 
every  twenty-four  hours.  'I'hese  tests  will  be  contitiued 
for  one  week.  If  the  data  do  not  show  any  decided  restdts 
the  tests  will  be  continued,  but  in  a  temperature  of  75 
deg.  C.  In  addition  the  motors  will  be  immersed  in  water 
at  normal  air  temperature,  and  the  insulation  resistance 
will  be  measured  just  prior  to  immersion  and  after  immer¬ 
sion.  At  intervals  of  six  hours  for  two  days  just  prior 
to  removal  from  the  water  a  high-potential  test  of  500  volts 
will  be  applied  for  ten  seconds. 

If  these  tests  do  not  show  conclusive  results  internal 
heat  will  be  applied  by  running  the  motors  on  regular 
pressure,  or  at  higher  pressure  to  produce  the  desired  heat¬ 
ing  effect.  This  test  will  show  the  rapidity  with  which 
the  moisture  in  the  insulation  will  be  driven  off,  and  will 
also  render  the  insulation  more  jKirous  and  finally  weaken 
it  as  to  its  insulating  properties. 


Investigation  of  a  Fire  in  a  Hydroelectric  Generating 
Station. 


On  .\pril  3.  191 1,  as  recounted  in  the  E'cctrical  World 
of  .\|)ril  13  last,  page  S95,  there  was  an  unusual  fire  in  the 
generating  station  of  the  St.  Croix  Power  Company  at 
.\pple  River  Falls,  Wis.  This  company  is  controlled  by  the 
•St.  Paul  Gas  Light  Company,  which  receives  the  entire 
outinit  of  the  plant.  As  stated  in  this  journal  at  the  time, 
the  financial  loss  was  not  serious,  amounting  in  all  to  about 
$4,000.  but  the  fire  was  due  to  an  unusual  accident  and  an 
investigation  has  been  made  by  Mr.  William  S.  Boyd,  76 
West  Monroe  Street,  Chicago,  an  electrical  inspector  for 
the  Underwriters,  who  has  published  the  result  of  his  find¬ 
ings  in  a  pamphlet  containing  information  of  considerable 
interest. 

The  station  building  is  brick  and  one  story  high.  It  con¬ 
tains  four  General  Electric  750-kw,  3-phase,  8oo-volt,  60- 
cycle  generators,  each  directly  connected  to  a  Victor  turbine 
waterwheel  developing  about  1200  hp.  There  are  two 
65-kw  exciters,  al.so  directly  connected  to  a  turbine  in  each 
case.  Six  500-kw  air-cooled  transformers  raise  the  voltage 
from  800  volts  to  25.000  volts,  and  at  this  potential  the  out¬ 
put  is  carried  on  a  pole  line  to  St.  Paul,  where  it  is  re¬ 
duced  for  commercial  distribution  to  2300  volts.  The  plant 
is  well  built  and  was  considered  practically  free  from  fire 
hazard  and  no  insurance  was  carried.  The  value  of  the 
plant  is  approximately  $140,000,  of  which  $40,000  is  appor¬ 
tioned  to  the  building  and  $100,000  to  the  machinery. 

During  the  day  of  April  3  three  of  the  four  generators 
were  in  service,  carrying  about  25  per  cent  overload.  At 
the  time  of  the  fire  they  were  developing  about  900  volts 
and  carrying  about  25  per  cent  overload,  at  a  speed  of  300 
r.p.m.  Neither  this  slight  increase  in  voltage  nor  the  over¬ 
load  was  considered  dangerous,  as  during  the  ten  years  of 
operation  no  trouble  was  experienced  from  this  practice. 
It  is  believed  that  the  failure  which  cau.sed  the  fire  was 
not  due  primarily  to  this  condition.  The  generators,  which 
were  installed  about  ten  years  ago,  have  revolving  arma¬ 
tures,  and  on  account  of  the  low  machine  voltage  the  wind¬ 
ings  are  quite  heavy,  consisting  of  copper  bars  by 

^  in.  in  section,  insulated  with  varnished  cambric  and 
paper.  These  bars  are  held  in  slots  by  wooden  wedges 
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fitted  into  grooves  in  the  armature  core,  together  with  the 
usual  wire  bands. 

About  5  p.  m.  the  day  operator,  while  seated  at  his  desk 
in  front  of  the  switchboard,  heard  an  unusual  noise  behind 
him,  and  looking  about  saw  some  flashing  on  the  No.  3 
generator.  He  thought  the  transmission  lines  were  short- 
circuited  and  rushed  to  the  circuit  panels  and  bpened  the 
switches,  but  the  flashing  continued,  and  while  he  was  con¬ 
sidering  the  matter  a  copper  bar  thrown  from  the  machine 
in  trouble  struck  him  in  the  back.  Without  further  delay 
he  rushed  into  the  nearby  machine  shop  and  shouted  for 
help  to  the  superintendent,  Mr.  John  Pearson.  When  Mr. 
Pearson  hastened  to  enter  the  generator  room  there  was  a 
rain  of  copper  bars  and  a  splutter  of  molten  copper  against 
the  switchboard,  which  convinced  him  that  it  would  be 
fatal  to  attempt  to  get  to  the  field  switch,  which  was  then 
in  the  thick  of  the  disturbance.  A  moment  later  he  noticed 
that  the  west  end  of  the  ventilator  was  on  fire.  The  frame 
bin  in  which  the  clean  waste  was  stored  was  also  blazing 
and  the  high-voltage  current  was  arcing  from  a  broken  dis¬ 
connecting  switch  to  its  grounded  iron  support  in  the  west 
end  of  the  room.  Generator  No.  3  was  afire,  and  resembled 
a  huge  “p’f^'wheel”  in  operation. 

Within  two  minutes  the  waterwheels  were  shut  down 
and  the  operation  of  the  plant  was  stopped.  Measures  were 
then  taken  to  fight  the  fire,  first  w'ith  chemical  extinguishers 
and  afterward  with  water.  Some  difficulty  was  experienced 
because  the  apparatus  was  not  adequate.  However,  by 
using  larger  hose,  which  arrived  in  response  to  an  appeal 
to  the  neighboring  power  house  at  the  village  of  Somerset, 
the  fire  was  finally  extinguished  by  attacking  it  through 
holes  cut  in  the  roof.  The  heavy  metal  covering  of  the 
roof  was  considered  to  be  a  deciding  factor  in  the  saving 
of  the  plant,  as  the  men  in  charge  felt  that  with  a  com¬ 
bustible  roof  covering  the  fire  would  have  burned  through, 
gained  great  ventilation  and  been  beyond  control  before 
the  larger  2-in.  hose  was  secured.  At  it  was,  the  fire  dam¬ 
age  to  the  building  was  confined  practically  to  the  wood¬ 
work  of  the  roof,  and  about  $1,500  was  spent  in  repairing 
the  building.  The  repairs  to  the  generator  cost  about 
$2,500,  and  within  eighty-four  hours  from  the  time  the  fire 
was  extinguished  the  entire  plant  was  in  full  operation 
again,  with  the  exception  of  the  damaged  generator. 

Mr.  Boyd  concludes  that  the  fire  was  caused  undoubtedly 
by  a  short-circuit  in  the  armature  of  Xo.  3  generator,  which 
burned  through  its  windings,  together  with  the  binding 
wires,  permitting  the  hot  bars  and  molten  copper  to  be 
thrown  off  by  tlie  centrifugal  force  of  the  revolving  arma¬ 
ture.  Some  of  tins  hot  metal  lodged  in  the  ventilator  and 
ignited  the  framework,  d'he  open  bin  for  waste  was  also 
fired  in  this  manner.  W  hat  caused  the  short-circuit  is  not 
so  well  known.  It  seems  probable  that  moisture  from  the 
ventilator  gradually  produced  a  weak  spot  in  the  insula¬ 
tion  of  the  armature,  which  gave  way  and  caused  the  short- 
circuit.  Each  machine  was  protected  by  1200-amp  fuses 
at  the  switchboarfl.  Those  on  the  No.  3  machine  leads 
operated  as  soon  as  the  short-circuit  occurred  and  cut  off 
the  other  machines  from  the  trouble,  otherwise  there  would 
have  been  danger  of  their  burning  out  akso. 

To  safeguard  the  generators  against  a  repetition  of  the 
trouble,  Mr.  Cutcheon,  general  superintendent  of  the  com¬ 
pany,  suggests  that  each  machine  be  provided  with  a  re- 
v’er.se-current  relay  designed  to  “kill”  it  and  disconnect  it 
from  the  busbar  system  the  moment  any  energy  starts  to 
flow  from  the  busbars  into  the  machine.  Such  a  contri¬ 
vance  would  have  saved  the  machine  and  probably  would 
have  prevented  the  fire.  Mr.  Boyd’s  conclusions,  which  are 
of  some  interest  to  operators  of  hydroelectric  generating 
stations,  are  as  follows: 

I.  Electrical  machinery  operating  in  multiple  and  having 
rapidly  revolving  parts  carrying  heavy  copper  conductors 
.should  be  so  equipped  and  controlled  that  a  short-circuit 
within  a  machine  will  automatically  stop  generation  in  the 


defective  machine  and  will  disconnect  it  from  the  system. 

2.  High-voltage  conductors  and  apparatus  should  be  pro¬ 
tected  from  possible  flying  particles  of  metal,  preferably 
by  inclosures  of  non-combustible  material. 

3.  Switchboards  should  be  so  located  or  guarded  that 
operators  may  manipulate  controlling  devices  in  safety. 

4.  Quick-acting  valves  controlling  turbines  should  be  so 
located  in  all  hydroelectric  plants  that  water  may  be 
promptly  cut  off  by  closing  valves  at  a  convenient  point 
outside  the  generator  room. 

5.  Ventilators  or  other  roof  structures  of  frame  construc¬ 
tion  are  a  menace  .even  on  unexposed  generating  stations. 

6.  Power  houses  having  roofs  composed  of  combustible 
material  are  always  liable  to  serious  damage,  especially 
where  remote  from  fire  protection;  but  where  a  wood  roof 
is  unavoidable  the  heavy  mill  type  is  least  objectionable. 

7.  Roof  coverings  having  good  fire-retarding  qualities 
are  absolutely  essential  to  the  safety  of  power  houses. 

8.  Frame  air  chambers  for  cooling  transformers  and 
similar  construction  work,  creating  concealed  spaces  which 
may  obscure  the  presence  of  fire,  constitute  an  unnecessary 
fire  danger. 

9.  Combustible  supplies,  especially  waste,  whether  clean 
or  oily,  should  be  kept  in  covered  inclosures  or  tanks  con¬ 
structed  of  non-combustible  material. 

10.  Standpipe  and  hose  equipment  with  ample  water 
supply  and  pressure  to  produce  effective  fire  streams  are 
indispensable  to  the  safety  of  power  houses  having  com¬ 
bustible  roofs  or  floors  or  containing  combustible  material 
in  quantities.  This  is  particularly  true  of  stations  remote 
from  public  protection. 

11.  Ladders,  fire  axes,  pike  poles  and  crowbars  should  be 
provided  for  all  power  houses  having  roofs,  roof  structures 
or  other  construction  work  of  combustible  material. 

12.  Electrical  generators  and  motors  of  comparatively 
low  voltage  rating  are  more  liable  to  damage  by  heat  than 
by  water  where  small  fires  are  concerned. 

13.  Cool,  determined,  resourceful  leadership,  coupled  with 
good  judgment,  is  the  most  important  factor  in  the  saving 
of  property  in  time  of  fire. 


Tungsten-Tube  Furnace. 


The  great  advances  made  recently  in  our  knowledge  of 
the  physical  properties  of  pure  tungsten  in  connection  with 
the  development  of  the  tungsten-filament  lamp  have  sug¬ 
gested  the  substitution  of  tungsten  for  platinum  as  a  re¬ 
sistor  for  electric  furnaces.  Tungsten  has  for  this  purpose 
the  two  great  advantages  of  very  high  melting  point  and 
relatively  low  cost,  but,  on  the  other  hand,  must  be  pro¬ 
tected  from  oxidation,  which  is  unnecessary  with  platinum. 

Electric  furnaces  with  tungsten  resistors  are  now  in 
commercial  use  in  the  manufacture  of  tungsten  lamps  and 
two  furnaces  of  this  kind,  one  a  crucible  furnace,  the  other 
a  tube  furnace,  were  described  in  the  recent  American 
Electrochemical  Society  paper  by  Messrs.  R.  Winne  and 
C.  Dantsizen.  In  their  tube  furnace  they  u.se  an  aluminum 
tube  wound  with  ductile  tungsten  foil. 

Quite  a  different  construction  (though  possibly  of  older 
date)  of  tungsten-tube  furnace  is  described  in  a  patent 
issued  Oct.  3  to  Dr.  William  D.  Coolidge,  of  the  General 
Electric  Company,  and  an  active  contributor  in  the  develop¬ 
ment  of  the  new  tungsten  lamp.  He  employs  a  solid  tung¬ 
sten  tube,  surrounded  by  some  non-carbonaceous  heat  in¬ 
sulator,  like  calcium  oxide,  alumina,  thoria,  etc.  This  in- 
.sulating  mass  is  in  turn  surrounded  by  a  layer  of  coke, 
and  the  whole  is  inclosed  in  a  metal  box.  To  prevent 
oxidation  of  the  tungsten  tube  an  atmosphere  of  hydrogen 
or  .some  other  inert  gas  is  maintained  in  it. 

The  tungsten  tube  is  made  of  a  mixture  of  metallic 
tungsten  and  an  alloy  of  bismuth,  cadmium  and  mercury. 


November  4.  1911. 


ELECTRICAL  WORLD. 


IIOI 


This  gives  a  plastic  mixture  which  can  easily  be  brought 
into  the  form  of  a  tube,  and  the  bismuth,  cadmium  and 
mercury  are  later  driven  out  by  a  special  heat  treatment. 

Instead  of  pure  tungsten  the  tube  may  be  made  of  a 
mixture  of  tungsten  with  thoria,  which  has  several  advan¬ 
tages.  It  has  a  greater  electric  resistivity  than  pure  tung¬ 
sten,  thus  permitting  the  use  of  higher  voltages  for  opera¬ 
tion  of  the  furnace;  the  thoria  serves  to  stiffen  the  tungsten 
tube,  and  finally  it  is  easy  in  this  way  so  to  charge  the  re¬ 
fractory  tube  that  no  tungsten  is  exposed  to  the  direct 
oxidizing  action  of  the  air.  To  obtain  this  result  it  is  only 
necessary  to  heat  the  tube  in  air  and  thereby  oxidize  the 
tungsten  on  the  surface,  which  oxide  is  vaporizing  as  pro¬ 
duced.  There  remains  a  porous  shell  of  thoria  completely 
enveloping  the  homogeneous  inner  portion  of  mixed  tung¬ 
sten  and  thoria.  Such  a  tube  is  relatively  inert,  and  at 
the  high  temperatures  at  which  it  is  used  it  does  not  tend 
to  stick  or  become  welded  to  any  articles  which  are  placed 
in  it  for  treatment. 


Color  Correction  for  Light  of  Mercury- Arc  Lamp. 


A  patent  issued  to  Dr.  C.  P.  Steinmetz  on  Oct.  17  con¬ 
tains  much  interesting  information  concerning  methods 
that  may  be  employed  for  introducing  red  rays  into  the 
light  obtained  from  mercury-arc  lamps.  For  this  purpose 
use  can  be  made  of  potassium,  sodium,  lithium,  rhubidium, 
indium  or  thallium,  combined  with  the  mercury  mass.  How¬ 
ever,  these  substances  vigorously  attack  the  glass  envelope 
and  form  a  black  deposit  on  the  inside  thereof. 

This  difficulty  can  be  overcome  by  introducing  the  sub¬ 
stance  as  an  anhydrous  iodid  or  other  halogen  salt,  rather 
than  in  its  natural  condition.  The  same  beneficial  results 
can  be  attained  by  allowing  the  color-modifying  substances 
to  react  upon  the  inner  walls  of  the  glass  inclosure  to  form 
transparent  products.  By  the  use  of  the  meta-silicate  of 
lithium  this  result  can  be  accomplished.  In  order  to  re¬ 
duce  the  potential  necessary  to  start  the  arc  the  inventor 
incloses  the  mercury  in  a  glass  vessel  with  hydrogen  ex¬ 
hausted  to  a  fairly  high  vacuum,  and  provides  for  an  ex¬ 
cess  of  iodin  in  the  color-modifying  substance  by  the 
addition  of  free  iodin  or  of  iodid  of  mercury.  A  white 
light  can  be  produced  by  combining  the  violet,  blue,  green 
and  yellow  of  the  mercury  light  with  the  orange  and  red 
of  sodium  and  lithium. 


The  Treasury  Department  and  the  Illuminating 
Engineer. 


.\t  a  well-attended  meeting  of  the  Electric  Club  of  Chi¬ 
cago.  held  on  Sept.  27,  during  the  convention  of  the  Illu¬ 
minating  Engineering  Society  in  that  city,  Mr.  L.  B.  Marks, 
who  was  the  first  president  of  the  Illuminating  Engineering 
Society,  made  a  brief  talk  that  aroused  a  great  deal  of  in¬ 
terest.  He  said  that  he  would  take  advantage  of  the  oppor¬ 
tunity  to  “fire  one  shot,”  and  that  shot  consisted  in  a 
criticism  of  the  Treasury  Department  of  the  United  States 
government  for  its  contemptuous  attitude  toward  Ulmni- 
nating  engineering  in  designing  and  maintaining  public 
buildings. 

The  speaker  said  that  the  salaries  of  the  men  responsible 
for  the  lighting  plans  of  public  buildings  under  the  control 
of  the  Treasury  Department  has  been  reduced  to  a  point 
where  they  hardly  afford  a  living  wage.  A  dozen  men 
could  be  named,  he  said,  who  were  really  competent  to 
design  illuminating  engineering  of  a  high  order  and  who  had 
left  the  Treasury  Department  because  of  the  insufficient  re¬ 
muneration.  Mr.  Marks  made  a  plea  for  the  diffusion  of 
education  that  will  make  insistent  a  demand  for  better  illu¬ 
mination  of  public  buildings  throughout  the  United  States. 


The  Illuminating  Engineering  Society  contemplates  such 
work  as  one  of  its  objects,  but  it  hasn’t  scratched  the  sur¬ 
face  yet.  It  is  a  fact  that  the  Treasury  Department  does 
not  recognize  the  simplest  principles  of  good  illumination. 
In  the  Treasury  Department  building  itself  at  Washington 
there  are  bare  lamps  in  the  field  of  vision.  The  condition 
of  affairs  in  this  particular  is  disgraceful.  Individual  illu¬ 
minating  engineers  cannot  get  a  hearing  before  the  depart¬ 
ment,  and  the  co-operation  of  all  electrical  organizations  is 
needed  to  remedy  this  condition  of  affairs. 

Mr.  E.  L.  Elliott,  of  New  York,  who  was  the  next  speaker, 
said  that  the  government’s  lack  of  attention  to  illuminating 
engineering  had  been  a  little  overstated  by  Mr.  Marks.  The 
new  office  buildings  of  Congress  in  Washington  were  cited 
as  examples  where  the  government  had  employed  illumi¬ 
nating  engineering  advice.  To  Mr.  Elliott  it  appeared  that 
the  fact  that  illuminating  engineers  were  too  valuable  for 
the  government  to  employ  was  rather  encouraging.  The 
government  hires  cheap  help  and  cannot  compete  with 
pri  .  ate  enterprise.  The  speaker  urged  greater  co-operation 
between  architects  and  illuminating  engineers. 

In  answer  to  a  question  put  by  Mr.  James  H.  Delany,  of 
Chicago,  Mr.  Marks  spoke  briefly  of  the  relations  of  archi¬ 
tects  and  illuminating  engineers.  He  referred  to  the  late 
Mr.  Carrere  as  an  able  architect  in  New  York  who  might 
perhaps  have  come  to  a  realization  of  the  importance  of 
illuminating  engineering  had  he  lived.  Mr.  Marks  added 
that  Mr.  Elliott  was  mistaken  in  supposing  that  the  Treas¬ 
ury  Department  had  employed  illuminating  engineers. 
Other  departments  of  the  United  States  government  have 
done  this,  but  the  fact  is  that  the  Treasury  Department 
has  charge  of  nearly  all-  federal  buildings  throughout  the 
country,  and  it  was  this  department  that  he  was  criticising; 
other  departments  of  the  government  are  more  advanced. 
Eor  instance,  in  the  State,  War  and  Navy  Building  in 
Washington  the  advice  of  illuminating  engineers  has  been 
followed,  although  the  Treasury  Department  officials  have 
laughed  at  the  idea.  It  is  a  fact  that  that  department  does 
not  appreciate  what  the  illuminating  engineer  does. 

Mr.  Marks  also  complained  that  in  some  cases  where  the 
illuminating  engineer  is  called  in  he  is  simply  employed  to 
design  an  electric  system  and  to  locate  the  outlets,  some 
other  person  selecting  the  fixtures.  Such  a  procedure  spoils 
any  consistent  plant  for  a  system  of  illumination.  Revert¬ 
ing  to  the  Treasury  Department’s  attitude,  the  speaker  said 
that  the  condition  to  which  he  referred  was  a  standing  joke. 
It  is  “up  to  us,”  he  said,  to  remedy  the  existing  conditions. 
Engineers  have  offered  their  services  free  of  charge  to  the 
Treasury  Department,  so  that  the  question  of  cost  does  not 
enter  into  the  matter.  Mr.  Marks  said  that  he  was  speaking 
for  what  be  believed  to  be  the  good  of  the  public ;  he  was 
not  representing  any  society  or  any  firm  of  engineers. 

Mr.  T.  G.  Grier,  of  Chicago,  in  an  amusing  speech  said 
that  it  might  be  the  duty  of  salesmen  to  convince  the  Treas¬ 
ury  Department  that  it  should  buy  the  proper  kind  of 
materials  for  illuminating  engineering. 

Mr.  F.  J.  Pearson,  former  president  of  the  Chicago  Sec¬ 
tion  of  the  Illuminating  Engineering  Society,  said  that  what 
Mr.  Marks  had  said  was  but  too  true.  The  government 
seems  to  be  continually  making  experiments  in  the  erection 
of  its  public  buildings.  Probably  the  principal  cause  of 
this  state  of  affairs  is  the  fact  that  the  people  seem  to  have 
lost  sight  of  the  fact  that  the  office  of  supervising  architect 
of  the  Treasury  Department  is  one  of  much  importance  and 
dignity.  The  appointment  to  this  office  should  not  be  a 
political  one.  but  so  long  as  it  is  and  so  long  as  the  engineer¬ 
ing  public  acquiesce  in  the  situation  the  condition  com¬ 
plained  of  will  probably  continue.  Certain  materials  are 
exploited  in  the  designing  of  public  buildings,  regardless  of 
the  engineering  principles  involved.  Mr.  Pearson  noted  the 
fact  that  these  conditions  do  not  obtain  in  the  War  or  Navy 
Department  or  in  the  Bureau  of  Standards,  because  these 
departments  are  administered  by  men  of  engineering  train- 
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mji.  Ill  jiarticular  the  speaker  coninieiuled  the  work  of  the 
lliireau  of  Standards,  making  especial  mention  of  Dr.  Rosa 
and  Dr.  Hyde. 

In  conclusion  Mr.  .Marks  repeated  that  he  was  not  finding 
fault  with  the  State,  War  or  Navy  Department  or  the 
Bureau  of  Standards.  It  is  the  Treasury  Department,  how¬ 
ever,  that  has  charge  of  the  thousands  of  public  buildings 
scattered  throughout  the  country,  and  it  is  to  that  depart¬ 
ment  that  his  criticism  is  directed. 


Production  of  Electrolytic  Zinc  in  the  Metallurgy  of 
Complex  Ores. 

In  a  paper  describing  the  Malm  process  for  the  recovery 
of  metals  from  complex  ores,  read  before  the  recent  .Ameri¬ 
can  Mining  Congress  in  Chicago  by  Col.  (1.  Brownlee, 
of  Idaho  Springs,  Col.,  an  interesting  reference  was  made 
to  the  electrical  features  of  the  process.  The  ore  is  sub¬ 
jected  to  the  action  of  chlorine  gas  and  to  various  processes, 
so  that  chlorides  of  all  the  metals  contained  in  it,  as  gold, 
silver,  copper,  lead  and  zinc,  are  formed.  .After  various 
treatments  only  zinc  chloride  in  solution  is  left,  and  from 
this  the  moisture  is  removed,  the  residuum  being  fused  and 
run  into  electrolytic  cells.  Here  electricity  is  applied,  and 
the  zinc  is  deposited  in  metallic  form.  The  zinc  cells  are 
operated  at  a  temperature  of  about  450  deg.  C.  The  various 
precipitates  of  gold,  silver,  copper  and  lead  are  separately 
collected  in  filter  presses,  and  the  molten  metallic  zinc  is 
tapped  from  the  electrolytic  cells  at  regular  intervals. 

b'rom  60  to  70  per  cent  of  the  cost  of  operating  this 
process  goes  for  electrical  energy.  Direct  current  at  low 
voltage  is  used  for  the  electrolytic  work,  which  applies  to 
zinc  only,  and  the  consumption  of  electricity  varies  with 
the  zinc  or  zinc-equivalent  contents  of  the  ore.  In  practice 
recovery  has  been  made  of  14.2  lb.  to  14.4  lb.  of  zinc  per 
hp-day.  With  energy  at  $50  per  hp-year  it  is  figured  that 
the  cost  of  converting  zinc  chloride  into  metallic  bars  of 
zinc  amounts  to  but  a  little  over  a  cent  a  pound  of  the 
metal  jiroduced.  F.lectrolytic  zinc  made  abroad  is  sold  in 
.New  York  at  a  premium  as  high  as  2.5  cents  a  pound  over 
spelter,  which  is  an  impure  product.  It  is  asserted  that 
by  the  Malm  process  as  a  whole  not  less  than  90  per  cent 
of  the  values  of  all  the  metals  in  refractory  ore  may  be 
recovered.  It  is  said  that  the  process  promises  to  become 
as  important  a  factor  in  the  extraction  of  all  the  metals  in 
complex  ores  as  the  cyanide  process  has  proved  in  the 
treatment  of  straight  gold  ores. 


Suburban  Electric  Service. 


Mr.  John  G.  Learned,  general  contract  agent  for  the 
North  Shore  Electric  Company,  of  Chicago,  addressed  the 
Electric  Club  of  that  city  on  Oct.  18  on  “Central-Station 
Business  in  the  Suburban  Districts.”  Mr.  Learned  ex¬ 
hibited  a  large  wall  map  showing  the  seventy-two  cities 
and  villages  in  which  the  company  has  franchises.  (See 
lilcctrical  World  of  Feb.  23,  1911,  pp.  479-485.)  The  terri¬ 
tory  served  by  the  North  Shore  Electric  Company  covers 
1200  sq.  miles,  and  surrounds  Chicago  on  the  north,  west 
and  south.  Fifty-two  of  the  seventy-two  towns  served 
have  street-lighting  contracts  with  the  company  and  the 
latter  is  pumping  water  for  fourteen  municipalities.  The 
area  tributary  to  the  company  is  largely  composed  of  farm¬ 
ing  land  and  the  company  is  gradually  picking  up  some 
business  from  farmers,  although  so  far  the  customers  of 
this  class  arc  mostly  “gentlemen  farmers” — that  is,  rich 
Chicagoans  who  desire  to  use  electricity  on  their  country 
places.  The  conqiany  has  twelve  display  rooms  in  different 
communities  and  advertises  in  thirty-four  weekly  and  two 
tlaily  newspapers. 


Owing  to  the  fact  that  lamps  and  motors  are  supplied 
from  the  same  alternating-current  circuits  the  company 
is  rather  strict  in  its  requirements  relating  to  motors. 
However,  single-phase  motors  up  to  5  hp  are  taken  on  the 
lines  without  question,  unless  there  is  some  special  objec¬ 
tion.  as  in  the  case  of  pumping  motors  at  the  end  of  long 
lines.  Motors  of  5  hp  to  7J^  hp  are  taken  on,  provided 
their  operation  will  not  affect  the  lighting  regulation,  which 
the  conqiany  looks  after  very  carefully.  Non-inductive 
starters  are  required.  For  sizes  from  7'/^  hp  to  35  hp 
squirrel-cage  motors  are  stipulated,  and  above  35  hp  all 
motors  must  be  of  the  slip-ring  type.  Furthermore,  all 
motors  must  be  provided  with  no-voltage  release  apparatus. 

Free  renewals  are  made  in  the  case  of  standard  carbon 
lamps.  The  company  does  not,  however,  make  deliveries 
of  lamps,  but  requires  the  customer  to  apply  at  certain 
established  stations  and  in  some  cases  on  certain  days 
when  the  lamp  agent  is  traveling  through  that  .section  of 
the  territory.  An  allowance  of  20  cents  is  made  for  each 
burned-out  carbon  lamp  supplied  by  the  company  and 
tendered  in  exchange  for  tungsten  or  other  special  lamps. 
The  company  is  considering  the  use  of  Gem  lamps  instead 
of  the  standard  carbon  lamps. 

Thirty  solicitors  are  employed  by  the  company,  which 
has  30,000  customers.  The  various  electrical  household 
appliances,  such  as  washing  machines,  flatirons,  etc.,  are 
of  great  assistance  to  the  company  in  going  after  new  busi¬ 
ness,  and  the  North  Shore  people  make  a  point  of  co¬ 
operating  with  the  manufacturers  of  apparatus  of  this 
description.  The  electric  fireless  cooker  has  not  jiroved  a 
success  so  far,  but  washing  machines  are  in  demand,  while 
electric  flatirons  are  very  popular,  there  being  one  in  serv¬ 
ice  to  every  five  customers. 

Among  those  taking  part  in  the  brief  discussion  were 
Messrs.  Frank  F.  Fowle,  William  M.  Connelly,  R.  M. 
Gaston  and  H.  E.  Niesz. 


Reactance  in  Alternating-Current  Circuits. 

I'or  the  subject  of  his  annual  lecture  at  the  joint  meeting 
of  the  Chicago  Section  of  the  American  Institute  of  Elec¬ 
trical  Engineers  and  the  Electrical  Section  of  the  Western 
Society  of  Engineers  in  Chicago  on  Oct.  25  Dr.  C.  P.  Stein- 
metz  chose  “Reactance  in  Alternating-Current  Circuits.” 
Mr.  J.  G.  Wray  presided  at  the  meeting,  and  Mr.  B.  J. 
Arncld  introduced  the  speaker.  Dr.  Steinmetz  contrasted 
the  unfavorable  conception  of  reactance  formerly  held  by 
engineers  with  the  uses  which  have  been  found  for  it  in 
later  years,  and  he  considered  each  of  the  uses  in  turn, 
concluding  with  a  warning  against  the  possible  danger  of 
using  reactance  without  a  full  understanding  of  its  char¬ 
acteristics. 

There  has  been  a  general  impression  that  reactance  in 
alternating-current  circuits  is  objectionable,  but,  on  the 
other  hand,  engineers  are  now  installing  it  in  large  stations 
to  insure  safety  of  the  system.  Reactance  became  of  im¬ 
portance  with  the  introduction  of  alternating-current  dis¬ 
tribution  following  the  appearance  of  the  transformer  in 
1886.  It  was  observed  that  the  drop  in  alternating-current 
circuits  was  far  in  excess  of  what  it  was  in  direct-current 
circuits.  This  phenomenon  is  due  to  self-induction,  and  it 
was  only  by  the  conception  of  reactance — an  apparent  re¬ 
sistance  that  consumes  voltage — that  measures  were  taken 
to  correct  this  defect.  Reactance  differs  from  ohmic  re¬ 
sistance  in  that  the  voltage  consumed  is  not  in  phase  with 
the  current,  and  as  the  result  the  reactance  does  not  con¬ 
sume  power. 

It  took  a  number  of  years  to  develop  this  conception,  and 
it  was  not  until  1893  that  engineers  were  able  to  grapple 
successfully  with  the  situation  presented.  It  was  the  prob¬ 
lem  of  the  seven  years  from  1886  to  1893  to  control  and 
eliminate  reactance  drop  by  designing  transformers  and 
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other  alternating-current  apparatus  with  that  end  in  view. 
By  using  conductors  of  moderate  size  and  by  employing 
lower  frequencies  the  reactance  drop  was  brought  under 
control,  and  this  made  alternating-current  distribution  prac¬ 
ticable.  flowever,  direct  current  is  still  in  use  where  there 
are  large  amounts  of  power  to  be  distributed  in  congested 
districts,  as  in  New  York  and  Chicago,  for  example. 

Early  transformers  had  from  15  to  20  per  cent  reactance, 
but  the  reactance  w’as  brought  down  gradually  until  it  is 
no  longer  a  formidable  characteristic  of  transformers,  now 
reaching  perhaps  to  2  per  cent.  A  corresponding  de¬ 
velopment  took  place  in  the  generators,  with  the  final  result 
that  reactance  ceased  to  be  an  enemy  of  the  alternating- 
current  system.  Modern  designers,  however,  have  gone 
beyond  the  point  where  reactance  is  held  to  be  harmful,  for 
reactance,  even  excessive  reactance,  is  not  an  unmitigated 
evil :  there  are  cases  where  it  is  useful.  Even  in  the  early 
years  it  was  used  to  impose  voltage  regulation  by  what  is 
now  known  as  phase  control.  If  the  phase  of  an  alternating 
current  is  varied  the  effect  of  the  reactance  voltage  can 
be  correspondingly  varied.  Resistance  drop  always  in¬ 
creases  with  the  increase  of  load.  By  changing  the  phase 
of  the  current  it  is  possible  to  secure  control  of  the  voltage, 
riiis  can  he  done  in  synchronous  machines  by  a  change  of 
excitation,  and  this  has  become  the  standard  system  of 
voltage  regulation  in  long-distance  raihvay  systems.  In 
some  large  transmission  systems  in  the  West  operation  is 
only  possible  by  the  use  of  synchronous  machines,  synchron¬ 
ous  motors  being  also  used  at  the  centers  of  distribution. 

The  first  use  of  reactance  for  voltage  regulation  was 
made  in  generators  and  lines.  Obviously  this  method  is 
useful  only  where  each  synchronous  motor  has  its  own  gen¬ 
erator  to  act  upon.  The  reactance  of  lines  alone  is  not 
sufficient  to  give  regulation.  At  the  present  time  standard 
long-distance  railway  systems  make  use  of  reactive  coils. 
-Some  ludicrous  situations  have  arisen  from  the  modern 
applications  of  reactance;  transformers,  for  instance,  are 
specified  to  be  of  less  than  2  per  cent  reactance,  while  the 
engineer  then  turns  around  and  buys  15  per  cent  reactive 
coils  for  his  secondary  circuits. 

Alternating-current  generators  are  now  operated  satis¬ 
factorily  in  parallel.  Modern  steam-turbine  25-cycle  alter¬ 
nators  have  reactances  sometimes  as  low  as  2  to  3  per  cent. 
They  are  operated  in  parallel  very  successfully,  but  wdien 
they  are  operated  in  multiple  hunting  is  apt  to  appear,  with 
resulting  instability. 

The  resistance  in  the  machines  themselves  is  small,  per-' 
haps  only  a  fraction  of  i  per  cent,  but  when  cables  from 
other  pow'er  houses  in  a  network  add  their  resistance  the 
synchronizing  power  of  the  small  reactance  in  the  machines 
may  vanish.  In  this  case  reactive  coils  must  be  used.  Such 
synchronizing  reactances  are  a  necessity  whenever  the 
resistance  between  the  machines  is  not  small  compared 
with  the  reactance. 

An  electric  arc  cannot  be  operated  on  a  simple  supply 
voltage;  resistance  or  reactance  is  required  in  the  circuit. 
In  an  alternating-current  arc  circuit  a  power-factor  above 
75  per  cent  can  never  be  reached  unless  resistance  is  used. 
Here  reactance  is  used  to  give  stability. 

An  entirely  different  use  of  reactance  is  made  when  it  is 
employed  as  a  protective  device.  It  is  supposed  to  act  as  a 
barrier,  keeping  high-voltage  disturbances  out  of  the  sta¬ 
tion  by  use  of  the  so-called  choke  coils.  But  this  use  of 
reactance  has  been  less  frequent  of  late,  for  it  has  limita¬ 
tions  and  cannot  be  used  promiscuously.  It  protects  only 
at  frequencies  which  are  very  many  times  higher  than  the 
normal  frequency.  It  will  not  act  as  low  frequency.  Re¬ 
actance  to  protect  effectively  must  have  no  appreciable 
capacity.  Thus  the  frequency  range  of  protective  reactance 
is  limited,  and,  furthermore,  the  device  must  be  designed  so 
that  it  will  have  negligible  capacity.  Again,  these  protec¬ 
tive  devices  serve  not  only  to  keep  high-voltage  disturbances 
out  of  the  station,  but  also  to  prevent  any  disturbance  of 


this  sort  originating  in  the  station  from  getting  out.  The 
rule  works  both  ways.  The  device  is  useful  if  properly  in¬ 
stalled  and  applied,  but  the  situation  of  the  station  and  line 
must  be  studied. 

Quite  recently  another  application  of  reactance  has  been 
made  in  huge  high-power  generating  stations  where  hun¬ 
dreds  of  thousands  of  kilowatts  are  developed.  The  whole 
system  here  has  extremely  small  resistance  and  reactance; 
any  disturbance  is  therefore  liable  to  be  dangerous. 
Switches,  which  must  be  of  reasonable  size  and  cost,  cannot 
be  relied  upon  to  open  circuits  carrying  very  large  amounts 
of  power.  Therefore  reactance  is  introduced,  say  8  to  10 
per  cent,  which  can  be  used  as  a  safety  device  and  placed 
in  the  generator  or  the  transformer,  or  externally  applied. 
•Experience  shows  that  in  large  transformers,  even  of  25 
cycles,  it  is  possible  to  give  8  per  cent  reactance,  w'hich  is 
sufficient.  In  the  generator  the  case  is  different,  for  it  is 
practicable  to  get  only  3  or  4  per  cent  internal  reactance, 
and  it  is  usually  more  economical  to  add  what  is  needed  in 
the  shape  of  a  reactive  coil  or  step-up  auto-transformer. 
.\t  this  point  Dr.  Steinmetz  gave  a  brief  exposition  of 
machine  design  to  show  the  maximum-economy  point  in 
armature  reaction. 

In  the  huge  units  of  the  great  modern  power  stations 
regulation  is  not  so  important  as  formerly.  If,  for  instance, 
the  output  is  100,000  kw  a  variation  of  10,000  kw  thrown 
on  or  oflf  is  not  so  serious  a  matter  as  in  the  case  of  a 
station  rated  at  20.000  kw  or  30,000  kw.  External  reactance 
has.  however,  a  less  unfavorable  effect  on  regulation  than 
has  armature  reactance. 

In  concluding,  the  lecturer  called  attention  to  one  more 
point  in  relation  to  the  use  of  reactance  in  alternating- 
current  circuits.  It  must  be  remembered,  he  said.,  that 
where  there  is  reactance  in  a  circuit  energy  is  stored  in 
the  magnetic  field  of  that  circuit.  Reactance  must  always 
be  considered  as  energy  storage.  It  represents  a  momen¬ 
tum,  so  to  speak.  Therefore  currents  must  not  be  ruptured 
instantly  where  there  is  appreciable  reactance.  One  of 
the  main  advantages  of  the  oil  switch  is  that  it  opens  at 
zero  current.  Where  there  is  high  reactance  engineers  and 
station  operators  must  guard  against  setting  stored  energy 
free  at  too  rapid  a  rate.  Reactance  is  indeed  required,  but 
it  must  be  realized  that  the  stored  energy  which  it  implies 
must  not  be  let  loose  in  a  destructive  manner;  otherwise 
that  energy  may  run  wild  and  do  serious  damage. 

In  answer  to  questions  asked  by  Mr.  G.  W.  Cravens  and 
another  gentleman,  the  speaker  gave  some  further  explana¬ 
tion  of  the  characteristics  of  resistance  and  reactance. 
While  reactance  used  with  generators  can  vary  over  a 
considerable  range,  it  should  not  be  too  much  or  too  little. 
In  railway  practice  from  15  to  18  per  cent  of  reactance  is 
used  coincident  with  from  2  to  10  per  cent  of  resistance. 
In  general  it  may  be  said  that  the  reactance  should  not  be 
over  40  per  cent  of  a  total  circuit,  or  less  than  twice  the 
amount  of  resistance.  Iron  cores  are  not  placed  in  the  ex¬ 
ternal  reactive  coils  used  with  generators  because  they  are 
uneconomical.  If  iron  cores  were  used  they  would  have  to 
be  operated  at  low  density,  and  they  would  be  too  large  and 
heavy  to  be  practicable. 


Uses  of  the  Amp-Hour  Meter. 

Before  the  Car  Lighting  Club  of  Chicago  on  Oct.  18 
Mr.  Robert  C.  Lanphier  gave  an  illustrated  account  of  the 
amp-hour  meter,  which,  he  said,  has  a  wide  field  of  ap¬ 
plication  for  various  services  where  the  watt-hour  meter  is 
not  available.  Amp-honr  meters  are  used  with  storage 
batteries  on  electric  vehicles,  in  central-station  service,  in 
central  energy  telephone  systems,  for  train-lighting  serv¬ 
ice  and  in  control  of  electroplating  operations.  The  San- 
gamo  amp-hour  meter  was  developed  something  over  three 
years  ago  at  the  suggestion  of  Mr.  Ernest  T.unn,  of  the 
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Commonwealth  Edison  Company,  Chicago.  It  is  prac¬ 
tically  a  Faraday-disk  or  mercury-motor  meter.  The  mer¬ 
cury  chamber  is  shaped  like  an  invertible  inkwell,  prevent¬ 
ing  spilling  of  mercury  in  any  position.  A  “differential 
shunt”  causes  the  meter  to  run  slower  on  battery  charging 
than  on  discharging,  thus  giving  to  the  battery  automatic¬ 
ally  the  necessary  percentage  of  overcharge,  say,  15  per 
cent,  every  time  it  is  charged.  A  “resetting  device”  per¬ 
mits  setting  the  indicating  hand  ahead,  by  any  desired 
percentage,  when  a  periodical  overcharge  is  wanted.  A 
stop-charge  contact  opens  the  charging  circuit  by  actual 
amp-hours  input. 

For  straight  storage-battery  train  lighting  the  amp-hour 
meter  is  used  under  practically  the  same  conditions  as  on 
electric  automobiles.  With  axle-drive  equipment  a  new 
arrangement  will  allow  the  use  of  the  meter  not  only  to 
stop  the  charge  at  the  proper  time  and  to  indicate  the  con¬ 
dition  of  the  battery  with  respect  to  charge,  but  also  to 
serve  as  a  controller,  operating  through  relays,  to  transfer 
the  battery  from  charge  to  discharge  at  the  proper  time  and 
to  cut  off  the  generator  at  full  battery  charge, 

Mr.  Lanphier  described  the  compensated  type  of  amp- 
hour  meter,  which  is  speeded  up  on  discharge  above  the 
correct  speed  at  any  given  load,  so  as  to  compensate  at 
each  load  ‘  for  the  reduction  in  effective  capacity  of  the 
battery  at  that  particular  discharge  rate.  Another  feature, 
and  a  new  one,  is  the  distant-operated  dial  device  by  which 
the  meter  can  be  placed  at  one  point  on  a  railroad  car  or 
electric  automobile  while  the  dial  can  be  placed  at  any 
other  desired  point,  the  only  connection  being  a  small  cable. 
The  speaker  also  described  the  method  of  using  the  meter 
with  stationary  batteries  in  central  stations. 

A  special  use  of  the  amp-hour  meter  is  in  connection 
with  the  Delco  system  of  cranking,  lighting  and  ignition 
used  on  Cadillac  gasoline  automobiles  this  year.  Here 
the  meter  acts  as  a  controller  to  open  and  close  the  field 
circuit  of  the  generator,  so  that  the  battery  is  never  allowed 
to  become  overcharged  and,  by  a  further  adjustment,  the 
battery  cannot  be  discharged  to  too  great  an  extent.  Amp- 
hour  meters  are  also  used  on  submarine  boats  of  the  United 
.States  Navy  in  connection  with  storage  batteries  and 
should  prove  of  considerable  value  in  keeping  the  batteries 
in  a  fully  charged  condition  when  a  boat  has  to  run  sub¬ 
merged. 

A  peculiar  form  of  amp-hour  meter  has  been  built  by  the 
Sangamo  company  for  the  Interborough  Rapid  Transit 
Company,  the  meter  being,  in  fact,  not  an  amp-hour  meter, 
but  an  amp-squared-hour  meter.  This  meter  is  intended 
to  record  on  the  dial  the  product  of  amperes  squared  by 
time  instead  of  anip-hours  merely.  Two  of  these  meters 
are  being  used  for  testing  the  load  on  distributing  cables 
of  the  Interborough  company,  for  with  the  resistance  of 
a  cable  known  the  product  of  the  meter  reading  in  amp- 
squared-hours  by  the  resistance  gives  the  total  energy  lost 
in  any  cable  during  the  period  over  which  the  load  has 
passed  through  the  meter.  This  is  a  very  interesting  and 
novel  way  of  arriving  at  the  energy  losses  and  much  more 
accurate  than  any  method  of  taking  voltage  drop  between 
distant  ends  of  the  cable  with  a  varying  load. 

Messrs.  J.  Farrelly,  J.  B.  Gray.  C.  R.  Gilman,  H.  W, 
^  oung,  G.  B.  Colegrove,  F.  F.  Hutchinson,  G.  \\  .  Cravens, 
(".  L.  Williams  and  others  took  part  in  the  discussion. 
.Several  of  the  gentlemen  mentioned  are  car-lighting  engi¬ 
neers  and  they  spoke  in  favorable  terms  of  the  use  of  the 
amp-hour  meter  in  connection  with  storage-battery  train 
lighting.  No  one  else  volunteering,  Mr.  Lanphier  was 
asked  to  “knock”  his  own  instrument.  He  said  that  some 
difficulty  had  been  experienced  from  vibration  of  the 
meters  in  railroad  service,  hut  this  had  now  been  cor¬ 
rected  by  the  use  of  lock  washers.  Occasional  trouble  has 
arisen  from  the  cracking  of  jewels,  but  this  has  not  oc¬ 
curred  very  often.  Trouble  with  the  gear  ratio  may  be 
obviated  by  rigid  shop  inspection. 


Illinois  State  Convention  at  Rockford. 


More  than  100  central-station  men  were  present  at  the 
annual  convention  of  the  Illinois  State  Electrical  Associa¬ 
tion,  held  at  Rockford  Oct.  24  to  26,  the  total  registration, 
including  associate  members  and  manufacturers’  represen¬ 
tatives,  bringing  the  number  of  those  present  up  to  300. 
In  connection  with  the  convention  an  electric  show  was 
held  in  the  Rockford  Armory,  where  a  number  of  electrical 
and  local  manufacturers  made  exhibits  of  interest  to  the 
central-station  visitors  and  the  general  public. 

SOLICITING  MOTOR  BUSINESS. 

With  President  W.  G.  Austin,  of  Effingham,  in  the  chair, 
the  first  convention  session  was  opened  Tuesday  afternoon 
with  an  illustrated  discussion  by  Mr.  George  B.  Coleman, 
of  the  Rockford  Electric  Company,  on  the  subject  of  local 
motor  applications  and  methods  of  obtaining  motor-drive 
business.  Mr.  Coleman  demonstrated  the  use  of  photo¬ 
graphs  of  typical  installations  for  convincing  prospective 
customers  of  the  benefits  of  motor  drive,  and  displayed 
forms  of  letters  with  curve  sheets  and  illustrations  attached, 
used  for  soliciting  this  class  of  business.  The  stereopticon 
was  also  employed  to  exhibit  further  applications  of  motor 
drive. 

On  Wednesday  morning  Mr.  John  G.  Learned,  of  the 
North  Shore  Electric  Company,  Chicago,  read  his  paper 
giving  suggestions  for  the  sale  of  energy  for  motor  service. 
While  the  motor-service  salesman,  said  the  speaker,  prefer¬ 
ably  should  be  equipped  with  a  technical  education,  this 
very  fact  may  hamper  him  with  engineering  details,  con¬ 
fusing  the  customer  and  delaying  the  signing  of  the  con¬ 
tract.  For  this  reason  the  commercial  instinct  should  pre¬ 
dominate,  and  great  care  should  be  taken  in  the  selection  of 
men,  since  a  poor  representative  can  do  much  harm  in 
the  course  of  a  very  few  visits  to  a  prospective  customer. 
Mr.  Leonard  outlined  the  proper  method  of  approaching  a 
prospective  customer,  advising  the  salesman  to  make  a 
thorough  study  of  the  field  in  which  he  is  working,  together 
with  the  personnel  of  the  various  firms  he  is  to  visit.  The 
speaker  exhibited  forms  used  by  the  North  Shore  Electric 
Company  for  itemizing  isolated-plant  costs  and  for  advertis¬ 
ing  its  service.  Mr.  Learned  also  brought  out  the  bene¬ 
ficial  effect  on  a  person  who  receives  confirmation  of  the 
central  station’s  statements  by  electrical-appliance  salesmen 
apparently  having  no  interest  in  the  central  station’s  affairs. 
The  speaker  urged  such  co-operation,  although  on  a  non¬ 
competitive  basis  as  far  as  the  sale  of  motors  is  concerned, 
leaving  the  choice  of  the  particular  make  to  the  customer’s 
selection. 

A  paper  by  Mr.  T.  P.  Pinckard,  of  Peoria,  Ill.,  was  next 
read  by  Mr.  R.  S.  Wallace.  The  author  urged  the  im¬ 
portance  of  eternally  keeping  after  prospective  motor  cus¬ 
tomers  to  increase  the  central  station’s  motor  load,  and 
pointed  out  that  this  work  of  conversion  of  isolated  plants 
is  gradually  becoming  easier.  Usually  the  obstacle  which 
causes  slow-moving  negotiations  is  the  incredulity  of  the 
prospective  customer,  rather  than  his  antagonism.  Mr. 
Pinckard  urged  the  careful  study  of  the  costs  of  production 
of  the  isolated  plant,  taking  care  to  inspire  confidence  in 
the  superior  quality  of  central-station  service. 

Mr.  A.  C.  Martin,  of  the  Rockford  Electric  Company, 
followed  with  a  paper  on  the  same  subject,  in  which  he 
spoke  of  the  need  for  removing  the  prejudice  that  often 
exists  against  purchased  energy,  which  is  on  this  account 
alone  improperly  believed  to  be  more  expensive  than 
private-plant  service.  An  excellent  method,  he  mentioned, 
is  to  secure  letters  from  the  company’s  present  motor  users. 
These  copies,  he  said,  should  be  kept  in  a  loose-leaf  note¬ 
book  and  carried  by  the  salesman  for  the  ready  reference 
of  other  prospective  customers.  On  his  initial  call  the 
salesman  should  always  omit  all  reference  to  the  sale  of 
service,  but  finally  bring  the  talk  around  to  the  subject  of 
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the  manufacturers’  present  equipment,  its  defects  and  the 
possibility  of  making  an  indicator  test  of  the  plant.  The 
correct  cost  of  operating  an  isolated  plant,  said  Mr.  Martin, 
is  after  all  the  most  important  factor  entering  into  the 
closing  of  a  contract.  Definite  estimates  should  always  be 
included  of  the  cost  of  heating,  together  with  suggestions 
for  improvements  in  motor  arrangement  which  will  give  a 
more  efficient  drive. 

The  subject  was  discussed  by  Dr.  E.  J.  Berg,  of  Cham¬ 
paign,  and  Messrs.  Charles  A.  Munroe,  of  Joliet;  Frank  J. 
Baker,  of  Chicago;  A.  C.  Martin,  of  Rockford;  G.  B.  Cole¬ 
man,  of  Rockford;  C,  W.  Pen  Dell,  of  Chicago;  John  F. 
Gilchrist,  of  Chicago;  H.  J.  Pepper,  of  Champaign;  E.  B. 
Hillman,  of  Quincy;  H.  A.  Foster,  of  Fairbury;  F.  M. 
Sinsabaugh,  of  Mount  Vernon;  L.  R.  Spaulding,  of  Mount 
Morris;  E.  Macdonald,  of  Lincoln;  E.  O.  Brown,  of  Elm¬ 
wood;  E.  J.  Condon,  of  Harvard,  and  David  Davis,  of 
Litchfield. 

SALE  OF  ELECTRICITY  TO  FARMERS. 

.\  paper  on  “The  Sale  of  Electricity  to  Farmers,”  pre¬ 
pared  by  Mr.  E.  L.  Brown,  of  Elmw'ood,  Ill.,  was  read  by 
his  son,  Mr.  E.  O,  Brown,  It  described  the  local  system, 
which  comprises  30  miles  of  transmission  lines  connecting 
eight  small  towns  and  incidentally  supplying  about  fifty 
farms  with  electric  service  for  lighting  and  motors.  The 
Elmwood  plant  and  plan  of  supplying  electricity  to  farmers 
were  described  in  the  Electrical  World  of  March  2,  1911. 

Mr.  R.  H.  Abbott,  of  Petersburg,  Ill.,  followed  with  a 
paper  describing  his  own  service  to  farmers  along  the 
route  of  his  16,500- volt,  single-phase  transmission  line. 
High-tension  transformers  step  down  to  2400  volts  for 
primary  distribution.  .Ml  transformers,  poles,  lines,  light¬ 
ning  arresters,  etc.,  are  owned  by  the  farm  customers,  each 
of  whom  pays  a  minimum  charge  of  $2  per  month. 

Mr.  H.  W.  Bullock,  of  Eureka,  Ill.,  presented  a  descrip¬ 
tion  of  the  supply  of  central-station  service  to  farms  along 
his  transmission  lines. into  Roanoke  and  Metamora.  Be¬ 
sides  the  lighting  of  the  houses,  and  of  dooryards,  barn¬ 
yards  and  feedyards  by  tungsten  lamps  on  poles,  motors 
are  here  used  for  agricultural  purposes,  such  as  pumping 
water,  grinding  feed,  sawing  wood,  elevating  grain  into 
cribs  and  driving  cream  separators,  churns,  washing-ma¬ 
chines,  sewing-machines  and  fans. 

A  paper  by  Mr,  J.  G.  Learned,  of  Chicago,  referred  to 
the  report  of  the  committee  on  electricity  in  the  rural  dis¬ 
tricts,  appointed  by  the  National  Electric  Light  Associa¬ 
tion.  The  speaker  urged  education  of  the  farmer  to  the 
point  where  he  will  realize  the  advantages  and  economy  of 
electricity.  The  farm  business,  he  said,  is  usually  “off- 
peak,”  and  in  respect  to  its  diversity  factor  will  pay  the 
central  station.  Mr.  Learned’s  paper  included  a  list  of  farm 
applications  of  motors,  together  with  an  enumeration  of 
the  horse-power  rating  of  motors  required  to  drive  various 
farm  machines. 

Mr.  E.  P.  Edwards,  of  the  General  Electric  Company, 
Schenectady,  N.  Y.,  discussed  the  future  of  electricity  on  the 
farm.  There  are  30,000.000  horses  and  mules  in  this  coun¬ 
try,  said  Mr.  Edwards,  90  per  cent  of  which  are  employed 
in  agriculture.  In  spite  of  the  attention  given  to  improv¬ 
ing  crops  and  to  conservation  on  the  farm  practically  no 
data  are  yet  available  on  the  best  forms  of  motive  equip¬ 
ment  which  can  be  used  and  the  cost  of  performing  the 
simplest  farm  operations.  It  is  known,  however,  that  about 
10  hp-hours  are  required  to  plow  an  acre  of  ground. 
Manual  labor  on  the  farm  is  paid  an  average  of  11  cents 
per  hour,  and,  as  such  labor  is  equivalent  to  about  bp» 
human  energy  is  seen  to  be  worth  88  cents  per  hp-hour. 
The  average  cost  of  an  animal  hp-hour  is  8  cents,  including 
interest,  maintenance  and  depreciation  of  stock  and  equip¬ 
ment.  Mr.  Edwards  urged  that  the  United  States  De¬ 
partment  of  Agriculture  and  the  various  agricultural  col¬ 
leges  investigate  this  highly  important  subject  of  the  cost 


of  power  for  farm  services  and  the  applications  of  elec¬ 
tricity  to  such  operations,  although  in  the  meantime,  he 
said,  priyate  manufacturers  are  taking  up  the  testing  of 
practical  farm  applications.  Even  assuming  that  only  one- 
fourth  of  the  farms  of  this  country  are  reached  by  central- 
station  lines,  Mr.  Edwards  pointed  out  the  enormous  sig¬ 
nificance  to  the  central-station  business  of  this  load.  The 
subject  of  farm  supply  was  further  discussed  by  Messrs. 
Theo.  Bass,  of  Farmington ;  H.  J.  Pepper,  of  Champaign ; 

C.  \V.  Pen  Dell,  of  Chicago;  \V.  G.  Austin,  of  Effingham; 

E.  J.  Negley,  of  Canton;  S.  B.  Cushing,  of  Chicago;  F.  J. 
Baker,  of  Chicago;  E.  J.  Condon,  of  Harvard,  and  J.  J. 
Frey,  of  Hillsboro,  and  by  Dr.  E.  J.  Berg,  of  Champaign. 

MUNICIPAL  WATER  PUMPING. 

Mr.  E.  Macdonald,  of  Lincoln,  111.,  presented  a  paper  on 
the  subject  of  “Pumping  Water  for  City  Supplies.”  The 
paper  outlined  examples  of  costs  of  pumping  in  small 
towns  and  the  saving  to  the  municipality  over  operating  its 
own  steam  pumps.  The  cost  of  such  pumping  service,  said 
Mr.  Macdonald,  varies  from  5  cents  to  2  cents  per  kw-hour, 
and  is  7  cents  or  less  per  1000  gal.  pumped.  Tests  of  the 
75-hp  motor-driven  pump  in  use  at  Lincoln  have  shown 
that  it  operates  with  about  3  tons  less  coal  per  1,000,000 
gal.  pumped  than  is  required  by  either  of  the  steam  pumps. 

Mr.  F.  J.  Baker,  of  Chicago,  pointed  out  objections  to 
contracts  on  a  basis  of  payment  per  1000  gal.  pumped,  since 
depreciation  of  machinery  and  equipment  and  lowering 
of  the  water  level  in  the  wells  may  change  appreciably  the 
margin  of  profit  of  the  electric  company.  Mr.  Baker  ob¬ 
served  that  in  instances  where  the  company  gets  the  water 
pumping  the  matter  of  a  municipal  lighting  plant  is  usually 
thus  settled,  since  agitation  for  a  municipal  electric  plant 
usually  centers  about  the  city  water-works.  For  this  rea¬ 
son,  he  said,  central  stations  could  afford  to  take  city  pump¬ 
ing  at  reduced  profit  or  at  none.  Mr.  W.  J.  Kyle,  of  Chi¬ 
cago,  asserted,  however,  that  the  Massachusetts  Public  Ser¬ 
vice  Commission  has  ruled  that  a  city  must  pay  the  same 
price  for  its  service  as  any  other  customer.  Mr.  E.  J.  Con¬ 
don,  of  Harvard,  urged  that  the  municipal  contracts  be 
always  taken  at  a  profit  and  that  on  account  of  greater  sim¬ 
plicity  service  be  charged  for  on  the  basis  of  water  pumped. 

Mr.  E.  Macdonald,  of  Lincoln,  pointed  out  that  water 
meters  are  usually  inaccurate  and  that  the  principal  reliance 
should  be  placed  in  electric  meters.  Pumping  equipment, 
he  added,  should  be  maintained  by  the  company,  since  city 
officials  are  likely  to  be  very  careless  in  the  upkeep  of  ap¬ 
paratus,  thus  contributing  to  the  cost  of  water  pumped 
under  contracts  on  a  pumpage  basis.  Mr.  C.  W.  Pen  Dell, 
of  Chicago,  described  the  operation  of  automatic  motor- 
driven  municipal  pumping  plants  operated  by  the  North 
.Shore  Electric  Company,  in  which  both  the  deep-w’ell  and 
centrifugal  high-duty  pumps  are  started  automatically, 
without  attendance,  to  maintain  an  ample  reservoir  supply. 
In  case  of  fire  the  two  centrifugal  pumps  are  connected 
in  series  for  double  pressure.  Mr.  Charles  Munroe,  of 
Joliet,  advised  the  conversion  of  municipalities  to  the  pay¬ 
ment  of  a  fair  rate  for  energy  rather  than  the  taking  of  this 
business  at  co.st. 

UNIFORM  ACCOUNTING. 

A  paper  by  Mr.  F.  W.  Gregory,  of  East  St.  Louis,  Ill., 
read  in  the  author’s  absence  by  Mr.  R.  C.  Hardy,  opened 
the  Wednesday  afternoon  session.  The  author  warned 
against  the  conservative  practice  of  charging  to  operating 
expenses  many  legitimate  capital  expenditures.  This  not 
only  deceives  the  management  as  to  the  profits,  but  keeps 
the  book  cost  of  a  property  down  to  a  figure  sometimes  less 
than  the  actual  replacement  cost.  A  public-service  com¬ 
mission  investigating  such  a  company’s  affairs  could  hardly 
allow  credit  or  returns  on  these  legitimate  investments 
where  so  classified.  Using  the  eight  main  divisions  of  the 
N.  E.  L.  A.  scheme  of  classification  of  accounts,  both  the 
largest  and  the  smallest  companies,  he  said,  could  obtain  a 
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fair  comparison  of  their  unit  costs.  As  a  practical  point 
Mr.  Gregory  suggested  the  use  of  loose-leaf  ledgers  in 
case  a  system  of  uniform  accounting  is  to  be  adopted,  later 
subject  to  the  regulation  of  a  commission.  In  closing,  the 
author  urged  the  adoption  of  the  national  association’s 
schedule,  which  is  now  being  used  by  a  number  of  com¬ 
panies  throughout  the  country. 

Mr.  H.  E.  Addenbrooke.  of  Chicago,  followed  with  an 
analysis  of  the  National  Association’s  classification  of  ac¬ 
counts,  and  pointed  out  the  benefits  resulting  from  a 
uniform  system  of  accounting.  Mr.  Addenbrooke’s  paper 
included  analyses  of  expense,  income  and  investment  ac¬ 
counts  applicable  to  the  smallest  as  well  as  the  larger  com¬ 
panies.  In  the  discussion  which  followed  Mr.  F.  J.  Baker, 
of  Chicago;  Mr.  R.  S.  Wallace,  of  Peoria,  and  Mr.  E.  W. 
Smith,  of  Kewanee,  testified  to  the  excellent  results  ex¬ 
pected  of  the  N.  E.  L.  A.  schedule,  which  eight  Illinois 
companies  have  adopted  during  the  past  year.  Mr.  Baker 
also  detailed  an  account  of  the  North  Shore’s  “morgue”  for 
filing  photographs  and  accurate  descriptions  of  obsolete  ap¬ 
paratus  replaced  during  the  reconstruction  of  stations. 
.Such  descriptive  data,  he  thought,  would  be  of  value  in 
demonstrating  to  a  commission  the  equipment  rendered 
obsolete  in  the  development  of  a  given  system.  In  answer 
to  a  question  from  Mr.  David  Davis,  of  Litchfield,  Mr. 
Addenbrooke  said  that  some  states  .permit  companies  to 
capitalize  the  loss  entailed  due  to  the  discount  on  their 
bonds,  while  others  allow  charging  off  this  amount.  Mr. 
Baker  observed  that  this  cost  should  be  charged  to  a  sus¬ 
pense  fund  and  equalized  over  the  life  of  the  bonds. 

PROGRESS  IN  ELECTRICAL  ENGINEERING. 

One  of  the  treats  of  the  convention  was  an  address  by 
Dr.  Ernst  Berg,  professor  of  electrical  engineering  at  the 
Ihiiversity  of  Illinois,  on  the  subject  of  “Recent  Progress 
in  Electrical  Engineering.”  Professor  Berg  referred  briefly 
to  the  periods  of  development  about  1893  later  in  1905, 
observing  that  at  the  present  time  the  design  of  steam  and 
electrical  machinery  has  reached  almost  its  logical  limit  of 
efficiency  and  size.  The  next  advance,  he  declared,  will 
be  the  obtaining  of  energy  directly  from  the  sun  with  the 
aid  of  a  low-pressure  turbine.  While  a  pound  of  steam  at 
joo  lb.  pressure  contains  265,000  foot-pounds  of  energy, 
the  same  quantity  at  atmospheric  pressure  represents  an 
energy  content  of  132,000  foot-pounds — about  half  that  of 
the  high-pressure  steam.  On  this  rather  surprising  fact 
is  based  the  operation  of  the  sun-power  turbine,  which  re¬ 
ceives  its  low-pressure  steam  from  glass-covered  courts 
containing  pipes  warmed  by  the  sun’s  radiation.  A  plant 
of  this  kind  recently  completed  in  Philadelphia  and  shipped 
to  the  Sahara  Desert,  where  it  is  to  be  operated,  said  Dr. 
Berg,  actually  developed  10.000  kw  from  an  area  500  ft. 
square  in  the  latitude  of  Philadelphia.  Professor  Berg 
then  launched  into  a  terse  review  of  recent  theoretical 
progress  in  electricity,  outlining  the  experiments  and 
phenomena  which  have  led  to  the  formulation  of  the  elec¬ 
tronic  theory  and  the  modern  conceptions  of  the  ultimate 
identity  of  electricity  and  matter.  In  this  connection  he 
gave  some  interesting  estimates  of  the  dimensions  and  mag¬ 
nitudes  of  the  quantities  involved,  expressed  in  practical 
units. 

ILLUMINATION. 

Mr.  .\.  J.  Cole,  of  the  Westinghouse  Electric  &  Manufac- 
.  luring  Company,  Chicago,  followed  with  a  paper  on  “The 
Wire-Type  Tungsten  Lamp,”  preceded  by  a  clear  descrip¬ 
tion  of  the  source  and  manufacture  of  the  tungsten  fila¬ 
ment  and  data  on  its  strength  when  new  and  after  several 
hours’  use,  etc.,  obtained  from  a  personal  study.  The  wire- 
type  lamp  was  also  described  in  detail,  and  analyses  were 
made  of  the  cost  of  operating  lamps  of  various  specific  con¬ 
sumption  at  different  scales  of  energy  cost, 

“Modern  Street-Lighting  Systems’’  was  the  subject  of  the 
next  paper,  prepared  by  Mr.  Warren  Partridge,  of  Spring¬ 


field,  Ill.,  presenting  a  very  complete  enumeration  of  the 
various  forms  of  arc  and  incandescent  units  now  obtainable 
for  street  lighting.  Mr,  Partridge  discussed  the  subject  of 
ornamental  post  lighting  from  the  standpoint  of  appear¬ 
ance,  efficiency,  contracts  with  customers,  charges  for  serv¬ 
ice,  arrangement  of  lamps,  etc. 

Mr.  R.  S.  Wallace,  of  Peoria,  observed  that  where  pos¬ 
sible  contracts  should  be  made  on  a  candle-power  basis 
rather  than  the  watt  basis,  in  order  that  the  company  may 
benefit  from  such  improvements  in  illuminants  as  may  occur 
from  time  to  time,  the  city  at  the  same  time  profiting 
when  new  contracts  are  to  be  let. 

SINGLE-PHASE  MOTOR. 

Thursday  morning’s  session  was  opened  by  Mr.  F.  N. 
Jewett,  of  the  Wagner  Electric  Manufacturing  Company, 
St.  Louis,  Mo.,  with  a  paper  on  the  interesting  new  unity- 
power-factor  single-phase  motor  recently  brought  out  by 
this  company  and  described  in  preceding  issues  of  the 
Electrical  World.  The  construction  of  the  double  winding 
of  the  motor  was  clearly  explained,  and  a  number  of  curves 
were  included,  illustrating  its  performance  under  various 
conditions,  together  with  the  beneficial  effect  on  useful 
generator  output  of  a  unity-power-factor  load.  Mr.  Jewett’s 
])aper  also  referred  briefly  to  the  new  adjustable-speed 
single-phase  motor  which  is  now  being  developed.  At  the 
close  of  the  paper  the  author  answered  a  number  of  ques¬ 
tions  regarding  the  use  and  operation  of  these  motors,  put 
by  Messrs.  C.  W.  Pen  Dell,  of  Chicago;  J.  H.  Delany,  of 
Chicago;  W.  A.  Thomas,  of  Pittsburgh;  S.  B.  Cushing,  of 
C'hicago;  A.  C.  Martin,  of  Rockford;  J.  G.  Learned,  of 
Chicago,  and  Warren  Partridge,  of  Springfield, 

ELECTRICITY  IN  COAL  MINING. 

Mr.  W.  A.  Thomas,  of  the  Westinghouse  Electric  & 
•Manufacturing  Company,  Pittsburgh,  Pa.,  read  an  interest¬ 
ing  paper  on  the  subject  of  the  use  of  electricity  in  coal 
mines.  The  advantages  of  such  drive  to  the  mine  operator 
are  reduced  cost  of  operation  and  investment  and  improved 
reliability.  Primary  applications  of  motors  in  mines  are 
those  of  cutting,  hauling  and  hoisting  the  material  from  the 
mine,  while  secondary  applications  are  producing  draft, 
pumping,  draining  and  lighting  in  the  mines.  The  latter 
secondary  services  are  often  undertaken  first  and  later 
followed  by  the  primary  uses.  Electricity  for  mine  use  is 
increasing  in  popularity  much  fa.ster  than  compressed-air 
drive,  although  motor-driven  compressors  can  often  be 
operated  to  advantage  by  central-station  companies. 
Mechanical  haulage  greatly  increases  the  output  of  any 
given  mine.  Electric  locomotives  are  now  almost  entirely 
used  for  this  purpose,  204  electrical  out  of  a  total  of  210 
mining  locomotives  being  now  employed  in  Illinois  and 
handling  54  per  cent  of  the  output. 

A  recent  advance  in  the  art  has  been  marked  by  the  new 
alternating-current  hoist  motors  now  available.  The  author 
described  various  methods  of  reducing  the  peaks  of  hoist¬ 
ing  demand  on  central-station  lines  by  the  use  of  storage 
batteries  and  motor-generator  sets,  rotary-converter  motor- 
driven  flywheel  sets  and  flywheel  equalizing  sets.  Figures 
were  added  for  a  typical  mining  installation  where  all 
operations  are  done  by  electricity,  the  consumption  aver¬ 
aging  from  2.1  to  4  kw-hours  per  ton  of  coal  mined, 
although  these  values  will  be  less  where  the  pumping  load 
does  not  represent  so  large  a  part  of  the  energy  consumed. 
Many  mines,  said  Mr.  Thomas,  put  off  converting  to  elec¬ 
tric  drive  on  account  of  the  lack  of  capital  required,  as 
well  as  the  prejudice  which  still  lingers  among  operator^. 

Mr.  C.  W.  Pen  Dell,  of  Chicago,  told  of  the  satisfactory 
use  of  60-cycle,  loo-kw  converters  supplying  energy  for 
fluctuating  crane  and  hoist  loads  in  Chicago.  •■Xs  an  ex¬ 
periment,  he  said,  he  has  paralleled  two  such  machines, 
loaded  them  to  50  per  cent  of  their  rating  and  then  slammed 
on  and  off  an  additional  load  of  125  per  cent  without  cans- 
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ing  any  trouble  in  the  operation  of  the  converters.  Not 
only  does  the  rotary  converter  show  an  efficiency  of  15 
per  cent  higher  than  that  of  the  motor-generator,  but  much 
difficulty  is  often  experienced  in  obtaining  repair  parts  for 
the  high-voltage  motors  of  the  latter  sets.  Mr.  J.  J.  Frey, 
t)f  Hillsboro,  told  of  the  use  of  electricity  in  mines  in  his 
vicinity,  where  motors  have  been  installed  to  extend 
the  economical  life  of  shafts  already  worked  to  their  limit 
by  hand  methods.  A  300-hp  coal  washer,  said  Mr.  Frey, 
also  forms  an  important  portion  of  his  load.  These  mining 
services  are  restricted  to  off-peak  use. 

PUBLIC  POLICY. 

A  note  of  growing  interest  to  central-station  men  was 
struck  in  a  paper  on  “Public  Policy,”  by  Mr.  Charles  T. 
Rrown,  of  the  H.  L.  Doherty  Company,  which  was  read  by 
Mr.  F.  M.  Sinsabaugh,  of  Mount  Vernon.  Many  attacks  on 
public-utility  companies,  observed  the  author,  can  be  at¬ 
tributed  rather  to  the  lack  of  courtetuis  explanations  on  the 
part  of  companies  in  transactions  with  customers  than  to 
dissatisfaction  with  high  rates.  Central-station  men  were 
advised  to  make  friends  with  their  customers,  especially 
those  who  come  into  the  office  to  register  complaints.  Com¬ 
petent  employees  are  important  to  a  public  utility’s  success, 
and  unremitting  efforts  should  be  made  to  increase  the 
efficiency  of  even  the  ordinary  men  by  coaching  and  en¬ 
couraging  them  in  the  practice  of  their  duties  and  in  un¬ 
failing  courtesy  to  the  public.  Efficiency,  courage  and 
ability  now  sell  higher  than  ever  before,  wrote  Mr.  Brown, 
and  the  successful  manager  is  he  who  does  more  than  is 
required  by  his  superiors,  oft'ers  few  excuses,  guards  against 
accidents  and  plans  for  the  future.  Such  a  man  makes 
himself  indispensable  and  invaluable  in  his  position.  The 
public  unconsciously  estimates  the  company  by  the  per¬ 
sonality  of  its  manager,  and  if  the  latter  is  popular,  honest 
and  sincere  the  standing  of  the  company  benefits  accord¬ 
ingly.  Each  customer’s  complaint  should  be  carefully  in¬ 
vestigated  and  arbitrary  decisions  which  may  create  enemies 
avoided.  L^sually  the  central  station  is  one  of  the  big  in¬ 
terests  in  the  community,  and  its  manager  should  get  close 
to  the  big  men  and  point  out  to  them  that,  although  its 
own  market  is  limited  to  the  city,  it  wants  local  manufac¬ 
turers  to  develop  their  production,  so  that  in  turn  it  and 
the  community  may  prosper.  The  author  urged  the  fullest 
publicity  in  the  conduct  of  utility  business,  the  central 
station  taking  the  public  into  its  confidence  as  the  surest 
means  of  avoiding  false  criticism  by  enemies  of  its  in¬ 
terests.  The  time  is  past,  concluded  the  author,  when  com- 
l)anies  can  expect  successfully  to  do  a  small  volume  of 
business  at  high  rates. 

Mr.  J.  H.  Delany,  of  Chicago,  pointed  out  that  poor 
service  acts  as  a  fertilizer  to  the  discontent  of  customers. 
The  average  consumer,  he  said,  desires  service  and  is  will¬ 
ing  to  pay  for  it.  Care  must  be  taken  not  to  misjudge  the 
complaints  of  consumers,  who  sometimes  have  just  grounds 
for  objection.  The  good-will  of  the  customer  must  be  held 
at  all  events,  and  sometimes  it  is  even  advisable  to  “dis¬ 
charge”  the  same  valued  employee  more  than  once  to  satisfy 
customers  who  feel  themselves  injured  or  aggrieved. 

Mr.  F.  H.  Golding,  of  Rockford,  said  that,  while  towns 
differ,  human  nature  is  practically  the  same  throughout  the 
country,  and  an  open  policy  with  f)ublic  and  officials  will 
dways  be  found  the  best  course.  Where  a  customer  com¬ 
plains  of  a  high  bill  and  the  Rockford  company  satisfies 
tself  that  this  contention  is  honest,  although  finding  no 
'■xplanation  for  the  increased  meter  reading,  it  stands  wili¬ 
ng  to  adjust  the  amount  of  the  bill,  impressing  on  the 
'ustomer  that  this  is  done  to  retain  his  good-will.  In  no 
'ingle  instance,  said  Mr.  Golding,  has  such  a  customer 
'ume  back  for  a  second  adjustment.  The  same  liberal 
•obey  is  also  maintained  in  the  exchange  of  defective  tung- 
ten  lamps.  While  the  first  cost  per  lamp  may  be  slightly 
ligher.  the  important  result  is  obtained  of  keeping  cus¬ 


tomers  well  satisfied.  Mr.  F.  N.  Jewett,  of  St.  Louis,  re¬ 
ferred  to  the  practice  of  a  successful  Eastern  central  station 
in  keeping  the  newspapers  its  friends  by  furnishing  them 
from  time  to  time  with  news  of  its  new  equipment,  plant 
additions,  etc.,  taking  care  to  impress  on  the  public  that  its 
equipment  is  of  the  most  up-to-date  character  and  its 
service  the  most  modern.  Recently,  when  this  company 
was  embarrassed  by  the  prospect  of  an  ice  jam  in  the 
water-power  plant  from  which  its  supply  is  obtained  the 
newspaper  reporters  were  called  in  and  the  situation  laid 
before  them,  with  an  account  of  the  efforts  being  made  to 
meet  the  emergency  and  the  impaired  service  which  might 
nevertheless  be  expected.  An  interesting  story  was  thus 
worked  up,  and  when  the  shut-down  came,  a  couple  of  days 
later,  the  company  had  won  the  sympathy  of  the  public 
and  no  complaints  were  registered. 

Mr.  J.  G.  Learned,  of  Chicago,  said  that  the  matter  of 
public  friendliness  and  sympathy  is  of  the  greatest  value 
wlien  franchises  are  needed  or  city  lighting  contracts  are  to 
be  secured.  In  addition  to  supplying  local  newspapers  with 
material  for  articles  describing  its  plants  the  North  Shore 
bdectric  Company  purchases  advertising  to  an  amount 
equivalent  to  the  monthly  electric  bills  of  the  newspaper 
plants.  The  motto  adopted  by  the  North  Shore  company 
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is  "A  square  deal  to  the  public,”  and  employees  are  con¬ 
tinuously  urged  both  to  talk  and  to  live  up  to  this  maxim. 

“Motion  Study  in  New  Business"  was  the  subject  of  the 
concluding  paper,  by  Mr.  E.  W.  Osborn,  of  the  Rockford 
Electric  Company.  Taking  a  cue  from  the  recent  tendency 
in  manufacturing  operations  to  eliminate  lost  movements, 
Mr.  Osborn  pointed  out  the  increase  in  efficacy  which 
new-business  solicitors  will  gain  by  .systematizing  and  lay¬ 
ing  out  their  work  so  that  no  waste  may  result.  “Being  ir. 
the  field  at  9  o’clock  and  making  every  minute  of  that  time 
up  to  3  o’clock  count  will  bring  any  salesman  success. “ 
ob.served  Mr.  Osborn.  Nor  should  tlie  solicitor  neglect  the 
accjuaintance  of  the  customer  after  his  contract  has  been 
obtained.  Many  odd  minutes  can  be  spent  to  advantage  by 
])leasant  calls  to  inquire  whether  tlie  service  is  unsatis¬ 
factory.  In  this  way  many  slight  complaints  will  be 
smoothed  out  and  little  or  fancied  grievances  avoided, 
which,  if  allowed  to  run  on,  might  result  in  an  ultimate 
loss  of  the  busines.s.  Holding  old  business  is  as  important 
a  part  of  the  solicitor’s  task  as  is  the  securing  of  new  busi¬ 
ness.  Meter  record  sheets  might  also  be  examinevl  each 
month  in  advance  of  the  regular  mailing  of  bills  to  cus¬ 
tomers,  and  in  cases  of  unusually  heavy  consumption  ready 
explanations  should  be  sought,  for  use  when  the  customers’ 
complaints  are  received. 
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ELECTION  OF  OFFICERS. 

.\t  its  executive  session,  which  followed  the  technical 
])rf)gram  of  Thursday  morning,  the  Illinois  State  Electrical 
.Association  elected  officers  as  follows;  Mr.  H.  A.  Foster, 
h'airbury,  president;  Mr.  J.  J.  Frey,  Hillsboro,  first  vice- 
president;  Mr.  F.  H.  Golding,  Rockford,  second  vice-presi- 
<lent;  Mr.  E.  Macdonald,  Lincoln,  third  vice-president;  Mr. 
!•'.  W.  Reimers,  Rock  Island,  fourth  vice-president;  Mr. 
C.  W.  King,  Lewiston,  treasurer;  Mr.  H.  E.  Chubbuck, 
Peoria,  secretary ;  Mr.  C.  A.  Willoughby,  Peoria,  assistant 
secretary.  The  members  of  the  executive  committee  for 
tlie  same  period  are  Messrs.  W.  B.  McKinley,  Champaign; 
!•'.  J.  Baker,  Chicago;  R.  S.  Wallace,  Peoria;  E.  W.  Smith, 
Kewanee;  W.  G.  Austin,  Effingham. 

'File  committee  on  resolutions,  composed  of  Messrs.  R.  C. 
Hardy,  C.  W.  King  and  J.  J.  Frey,  presented  resolutions  of 
respect  regarding  the  death  of  Mr.  W.  J.  Wetzel,  of 
Eureka,  in  a  plant  accident  last  September.  Thanks  were 
also  tendered  to  the  technical  and  local  press,  the  electrical 
supply  men  and  the  people  of  Rockford,  and  especially  to 
the  Rockford  Electric  Company  and  Mr.  F.  H.  Golding,  its 
manager,  for  the  successful  convention. 

ENTERTAINMENT  FEATURES. 

During  the  convention  at  Rockford  an  electrical  show 
was  held  in  the  local  armory,  the  exhibitors  being  electrical 
manufacturers  and  .several  non-electrical  local  manufac¬ 
turing  companies.  The  building  was  tastefully  decorated 
for  the  occasion  and  brilliantly  lighted  with  the  aid  of 
many  tungsten  lamps. 

On  Tuesday  evening  the  supply  men  tendered  the  con¬ 
vention  delegates  a  smoker  at  the  Hotel  Nelson,  accom¬ 
panied  by  a  Dutch  lunch  and  vaudeville  entertainment.  Mr. 
W.  R.  I’inckard,  of  Chicago,  introduced  as  toastmaster  Mr. 
A.  G.  Brown,  secretary  of  the  Rockford  Chamber  of  Com¬ 
merce,  and  brief  addresses  in  keeping  with  the  gayety  of 
the  occasion  were  made  by  Mayor  W.  W.  Bennett  of  Rock¬ 
ford;  Mr.  R.  K.  Welsh,  attorney  for  the  electric  company; 
Mr.  Cooper  Wilkins,  Mr.  Fred  Carpenter,  of  the  Rockford 
Public  Service  Department ;  Mr.  H.  N.  Remington,  Mr.  C. 
W.  King  and  Mr.  Fred  Benson. 

On  Wednesday  evening  the  association  banquet  was  held, 
the  convention  being  the  guests  of  the  Rockford  Electric 
Company.  Mr.  F.  H.  Golding,  manager  of  the  company, 
introduced  Mr.  R.  K.  Welsh,  its  attorney,  who  acted  as 
toastmaster  and  called  upon  Mayor  W.  W.  Bennett ;  Capt. 
David  Davis,  of  Litchfield,  and  Messrs.  C.  W.  King,  of 
Lewiston;  W.  G.  .Austin,  of  Effingham;  J.  H.  Delany.  of 
Chicago;  C.  W.  Ferguson,  of  Rockford,  and  J.  G.  Learned, 
of  Chicago. 
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MASSACHUSETTS  COMMISSION. 

.A  continued  hearing  on  the  subject  of  the  demand  indi¬ 
cator  was  held  Oct.  27  by  the  Massachusetts  Gas  and  Elec¬ 
tric  Light  Commission.  Mr.  Junius  Auerbach,  representing 
some  large  consumers  of  electricity,  said  that  the  board 
should  have  authority  to  regulate  these  indicators  and 
determine  the  actual  amount  of  electricity  used  by  a  cus¬ 
tomer.  He  said  he  believed  the  principle  of  the  indicator 
to  be  correct  and  that  its  removal  would  be  an  injustice 
to  large  consumers  because  by  it  a  wholesale  rate  is  given 
that  class  of  customers,  which  could  not  be  determined 
without  its  aid.  He  called  attention  to  the  fact  that  the 
Boston  Chamber  of  Commerce,  after  considering  the  mat¬ 
ter,  had  refused  to  indorse  the  proposition  to  do  away  with 
the  indicators,  and  said  there  was  no  public  demand  for 
their  aliolition. 

Mr.  Joseph  B,  Eastman  said  that  a  consumer  is  entitled 
to  know  that  any  device  upon  which  his  charge  for  elec¬ 


tricity  is  based  is  correct  and  is  tested  by  public  authority, 
Mr.  Everett  W.  Burdett,  counsel  for  the  Massachusetts 
lilectric  Lighting  Association,  said  that  his  clients  are 
anxious  that  the  commission  shall  be  given  full  power  to 
test  demand  indicators  and  to  require  them  to  be  kept  at 
the  proper  standard.  He  said  his  clients  were  opposed  to 
the  proposition  to  prohibit  their  use.  He  said  the  purpose 
of  tj^  indicators  is  to  enable  the  company  to  have  accurate 
information  about  the  electricity  used.  It  has  long  been 
recognized  that  demand  enters  largely  into  cost,  and  that 
is  the  reason  the  indicator  is  employed.  It  is,  said  Mr. 
Burdett,  a  benefit  to  the  consumer,  for  it  enables  him  to 
get  into  a  different  class  from  that  he  otherwise  would  be 
in,  with  the  effect  of  reducing  his  charges. 

The  Gloucester  Electric  Company  has  filed  with  the 
Massachusetts  Gas  and  Electric  Light  Commission  an  ap¬ 
peal  from  an  order  of  the  Gloucester  city  government 
which  granted  authority  to  the  Oceanside  Company  to  run 
wires  from  its  private  lighting  plant  in  its  hotel  in  Glouces¬ 
ter  to  Magnolia,  where  it  rents  cottages  in  connection  with 
its  hotel.  The  route  of  the  proposed  line  is  on  a  public 
highway. 

NEW  HAMPSHIRE  CO.MMISSION. 

The  New  Hampshire  Public  Service  Commission  last 
week  received  a  petition  from  the  Keene  Gas  &  Electric 
Company  asking  for  permission  to  sell  its  lines  and  busi¬ 
ness  in  Ashuelot,  N.  H.,  to  the  Ashuelot  company,  and  the 
latter  company  has  petitioned  the  commissioners  for  author¬ 
ity  to  issue  sufficient  additional  capital  stock  to  take  over 
the  business. 

WISCONSIN  CO.MMISSION. 

After  a  careful  investigation  into  the  present  financial 
condition  and  the  proposed  extensions  of  the  Apple  River 
Power  Company,  the  commission  has  approved  the  com- 
j)any’s  application  for  authority  to  issue  $250,000  par  value 
of  5  per  cent  bonds.  The  mortgage  has  been  issued  to  the 
Illinois  Trust  &  Savings  Bank  and  William  H.  Henkle,  as 
trustees.  The  proceeds  to  be  derived  from  the  sale  of  the 
bonds  are  to  be  used  for  paying  an  outstanding  note  of 
$125,000,  for  paying  an  outstanding  indebtedness  incurred 
by  reason  of  additions  made  to  the  property  and  for  making 
future  extensions. 

The  Wausau  Street  Railway  Comj)any  has  been  author¬ 
ized  to  issue  1000  shares  of  common  stock  of  par  value 
$100  each,  to  be  e.xchanged  at  par  for  a  like  amount  of 
illegal  stock  now  outstanding.  It  is  specified  that  the  total 
amount  of  legal  stock  outstanding  shall  in  no  event  exceed 
$400,000.  The  stock  to  be  called  in  was  illegal  because 
issued  subsequent  to  the  passage  of  the  stock  and  bond  law 
and  without  being  authorized  by  the  commission.  'Fhe 
North  Milwaukee  Light  &  Powder  Company  has  been 
authorized  to  issue  $12,040  par  value  of  .stock.  The  pro¬ 
ceeds  are  to  be  used  in  paying  oft'  an  outstanding  mortgage 
indebtedness  of  $4,500,  the  proceeds  from  this  source  liav- 
ing  been  used  for  construction  purposes  and  in  paying  aii 
outstanding  indebtedness  of  $7,500,  incurred  by  reason  of 
extensions  and  additions  made  to  the  property. 

Fhe  commission  has  taken  testimony  on  the  application 
of  the  State  Long  Distance  Telephone  Company  for 
authority  to  increase  its  rates.  The  company  in  its  petition 
desired  specially  to  increase  the  rate  for  business  tele¬ 
phones  from  $2.50  to  $3  per  month.,  for  the  reason  that 
the  present  total  revenues  are  not  sufficient  to  pay  a  reason¬ 
able  return  after  providing  for  depreciation,  and  that,  fur¬ 
thermore,  the  business  telephones  are  not  paying  their  pro¬ 
portionate  share.  Statistics  of  operation  were  introduced 
at  the  hearing  to  show  that  the  number  of  business  calls 
outnumbered  all  others,  rural  telephones  included,  in  the 
ratio  of  three  to  one.  For  this  reason  the  petitioners  con 
tended  that  the  necessary  increase  in  total  revenues  shouF' 
come  from  an  increase  in  the  rates  for  business  telephones 
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alone.  The  commission  has  taken  the  case  under  con¬ 
sideration. 

NEW  YORK  COMMISSION. 

The  Public  Service  Commission  for  the  Second  District 
has  ordered  all  operating  electrical  corporations  within  its 
jurisdiction  to  file  information  as  to  the  electric  meters 
which  measure  their  output  of  electric  energy.  The  in¬ 
formation  includes  an  estimate  of  the  connected  loa'd  of 
each  company  in  kilowatts  and  of  the  total  generating 
capacity  of  the  various  plants.  The  purpose  of  this  order 
is  to  ascertain  hovv  completely  the  electrical  companies  are 
equipped  with  respect  to  instruments  for  measuring  their 
output.  These  meters  correspond  to  the  large  station 
meters  which  form  an  important  part  of  a  gas  company’s 
equipment. 

The  commission  will  hold  a  hearing  at  Mineola  this  week 
on  the  complaint  of  patrons  of  the  Nassau  Light  &  Power 
Company  as  to  the  rates  charged  for  electricity  for  lighting 
purposes. 

The  second  hearing  on  the  petition  filed  by  stationary  en¬ 
gineers  against  the  motor  rates  of  the  New  York  Edison 
Company,  scheduled  for  Nov.  i,  was  postponed  until  Nov.  8. 

MARYLAND  COMMISSION. 

The  Maryland  Public  Service  Commission  has  been  re¬ 
quested  by  Mr.  Charles  England,  chairman  of  the  traffic 
committee  of  the  Chamber  of  Commerce,  to  postpone  the 
hearing  on  the  telephone  rates  for  one  week.  The  request 
was  granted.  Mr.  England  stated  that  the  members  of  the 
Chamber  of  Commerce  are  anxious  to  submit  dates  and 
evidence  to  the  commission  which  cannot  be  collected  before 
that  time.  Chairman  Ambler  said  that  he  had  conferred 
with  the  officials  of  the  company,  and  that  they  were 
pleased  to  have  the  case  postponed. 

The  function  of  the  commission  with  respect  to  the  pro¬ 
tection  of  corporations  from  those  whom  the  corporations 
deem  unfair  in  business  relations  was  appealed  to  for  the 
first  time  last  week,  when  the  commission  received  a  petition 
from  the  Consolidated  Gas,  Electric  Light  &  Power  Com¬ 
pany,  asking  for  a  decision  as  to  whether  compliance  with 
the  demands  of  a  customer  for  a  special  rate  would  be  dis¬ 
crimination  as  against  the  other  patrons  of  the  company. 
It  is  set  forth  in  the  petition  that  the  company  made  a  con¬ 
tract  with  the  Paper  Mills  Company  to  supply  gas  and 
electricity  for  illumination  and  power  purposes  at  the  regu¬ 
lar  rates,  and  that  up  to  Feb.  16,  1911,  the  contract  was 
satisfactorily  maintained  by  both  parties.  Since  that  date 
the  bills  have  not  been  regularly  paid,  says  the  company, 
and  to  the  date  of  Sept.  23.  1911,  they  total  $1,174.97,  upon 
which  partial  payments  to  the  amount  of  $517.04  have  been 
made.  The  Paper  Mills  Company,  so  the  petition  states, 
has  advised  the  Gas  &  Electric  Company  that  it  will  not 
pay  more  than  $100  per  month  for  the  service  contracted 
for,  and  the  Gas  &  Electric  Company  craves  a  ruling  as  to 
its  right  to  comply  with  this  demand  without  discriminating 
against  other  users  of  its  product.  The  company  asks  the 
commission  to  decide  whether  a  continuation  of  service  to 
the  Paper  Mills  Company  under  the  conditions  stated  would 
be  in  accordance  with  the  provisions  of  the  public-utilities 
law  or  would  amount  to  a  violation  of  that  law.  Con¬ 
siderable  speculation  has  been  caused  as  to  the  reason  for 
the  petition. 

The  commission  has  been  requested  by  the  Maryland  and 
Citizens’  Telephone  companies  to  act  as  arbitrator  in  a 
dispute  which  has  arisen  between  them.  Until  July  28  last 
the  two  corppanies  had  an  agreement  by  which  the  Citizens’ 
company  strung  its  wires  on  the  cross-arms  of  the  poles  of 
the  Maryland  company  on  the  Frederick  Road.  The  Mary¬ 
land  company  now  asks  the  Citizens’  company  to  remove 
its  wires,  alleging  that  the  wires  are  in  bad  condition.  This 
the  Citizens’  company  denies,  and  has  not  complied  with 
the  request  and  will  not  remove  the  wires  until  the  Public 


Service  Commission  has  gone  into  the  matter  and  reached 
a  decision. 

OHIO  COMMISSION. 

Many  complaints  have  been  made  by  men  interesteil  in 
Ohio  public-utility  corporations  in  regard  to  the  position 
taken  by  the  Public  Service  Commission  on  stock  bonuses 
and  excessive  capitalization.  Several  decisions  rendered 
within  the  past  few  days  indicate  that  the  commission  will 
not  grant  authority  to  increase  the  issue  of  securities  where 
the  value  of  the  property  is  already  covered  and  the  capital¬ 
ization  is  in  excess  of  its  worth.  In  some  cases  it  has  been 
found  that  the  physical  value  of  properties  is  fully  covered 
by  bonds,  while  the  stocks  represent  the  earning  power  or 
the  value  of  franchises  upon  which  the  earning  power  is 
based.  Members  of  the  commission  state  that  this  stand 
may  retard  the  development  of  public  utilities  for  a  year 
or  two,  but  finally  the  knowledge  that  securities  are  to  be 
sold  for  a  definite  purpose  will  inspire  confidence  in  the 
investors  and  public  alike  that  will  be  valuable  to  the 
corporations. 

The  Men’s  Club  of  Rubicon,  a  social  organization  of 
Dayton,  has  requested  the  commission  to  make  an  investi¬ 
gation  of  the  methods  used  by  the  Dayton  Power  &  Light 
Company.  It  is  claimed  that  the  company  is  operating 
without  a  franchise  from  the  city  and  that  it  is  charging 
a  minimum  rate  of  90  cents  a  month,  which  is  claimed  to 
be  a  violation  of  the  laws.  The  petition  asks  if  the  com¬ 
pany  can  operate  without  a  grant  from  the  city. 


CURRENT  NEWS  AND  NOTES. 


Wireless  at  "Mass.  Tech.’’ — A  wireless  station  is  being 
fitted  up  at  the  Massachusetts  Institute  of  Technology  by 
the  Wireless  Society  of  that  school.  A  lo-kw  transformer, 
property  of  the  engineering  department,  will  be  a  part  of 
a  powerful  sending  station,  by  which  the  young  engineers 
will  be  able  to  communicate  with  many  other  Eastern  col¬ 
leges  as  well  as  regular  stations.  Prof.  Harold  Pender,  of 
the  department  of  electrical  engineering,  is  aiding  the 
.society  in  the  design  of  the  station. 

♦  ♦  ♦ 

Resuscitation  from  Electric  Shock. — The  United 
States  Bureau  of  Mines,  Washington,  has  issued  a  circular 
(Miners’  Circular  No.  5)  entitled  "Electrical  Accidents  in 
Mines:  Their  Causes  and  Prevention.”  One  section  con¬ 
tains  rules,  with  illustrations,  for  resuscitation  from  electric 
shock,  the  Sylvester  method  of  artificial  respiration  being 
specified.  According  to  this  older  method  the  patient  is 
placed  face  upward.  In  many  recent  rules  the  newer 
Schaefer,  or  prone,  method  is  employed,  in  which  the 
patient  is  placed  face  downward. 

*  *  * 

Public  Relations  of  Utility  Companies. — Mr.  H.  O. 
.Seymour,  general  agent  for  public  relations  of  the  Chicago 
I'elephone  Company  and  formerly  general  manager  of  the 
Wisconsin  Telephone  Company,  addressed  the  Electric 
Club  of  Chicago  on  Oct.  25  on  "Corporate  Public  Rela¬ 
tions.”  The  subject  of  "excessive  return”  on  investment 
wa.s  touched  upon,  and  Mr.  Seymour  pointed  out  that  the 
early  investors  were  pioneers  and  entitled  to  credit  and 
remuneration  for  their  courage  and  perspicacity.  Mr.  K. 
B.  Miller  spoke  of  the  Los  Angeles  situation,  and  said  that 
at  one  time  in  that  city  the'  pendulum  swung  too  far  from 
the  median  line  of  strict  justice  to  the  corporations.  It  is 
now  coming  back,  however,  and  after  some  oscillations  a 
pretty  fair  balance  will  be  struck  undoubtedly.  The  rate 
question  is  very  complex,  for  the  indirect  costs  and  charges 
are  hard  to  determine.  Messrs.  George  B.  Foster,  Com¬ 
monwealth  Edison  Company;  W.  R.  Abbott,  Chicago  Tele¬ 
phone  Company;  H.  E,  Niesz  and  J.  H.  Delany,  Cosmo¬ 
politan  Electric  Company,  took  part  in  the  discussion  also. 
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The  Silver  King  Mining  Company. — The  Silver  King 
Mining  Company,  of  Marion  County,  Oregon,  is  consider¬ 
ing  the  establishment  of  an  electric  smelter,  the  first  of  its 
kind  in  the  State. 

*  *  * 

Slogan  Sign  for  Warren,  Ohio. — A  committee  of  busi¬ 
ness  men  of  W'^arren.  Ohio,  is  extending  invitations  for 
suggestions  for  a  motto  to  be  placed  on  a  huge  civic  elec¬ 
tric  sign  to  be  erected  at  that  place.  Warren  is  described 
as  the  electrical  center  of  the  Central  States,  famous  for 
diversified  manufacture,  superb  in  beauty  and  as  a  place 
to  work,  invest  or  live  in.  Suggestions  should  be  sent  to 
the  pfistmaster. 

*  *  * 

.Scranton  Company  .Section.  X.  IC  L.  .\. — The  first 
meeting  of  the  sea.son  of  the  Scranton  Company  Section  of 
the  X.  1C  L.  A.  was  held  in  the  Board  of  Trade  Building 
Oct.  26.  Three  papers  were  presented  as  follows:  “Oper¬ 
ating  Costs,”  by  Mr.  L.  B.  Webster;  “Special  Station  Con¬ 
struction  Problems,”  by  Mr.  J.  B.  Pigott,  and  “Co-operation 
and  .Xew  Business,”  by  Mr.  T.  C.  W'alsh.  The  section  has 
now  over  fifty  members. 

*  ♦  ♦ 

IClectricity  Versus  Co.mpressed  Aik. — In  a  paper  re¬ 
cently  presented  before  the  American  Institute  of  Mining 
Engineers  Mr.  K.  A.  Pauly  gave  figures  showing  the  ad¬ 
vantages  of  electric  motors  over  compressed-air  engines  in 
mining  operations.  In  one  case  the  estimated  first  cost  of 
plant  for  a  given  service  is  $54,500  for  air  and  $53,800  for 
electricity,  while  the  operating  costs  per  annum  are  $35,365 
and  $25,168  respectively.  In  another  case  the  first  cost  for 
air  is  $512,000  and  for  electricity  $520,600,  the  respective 
annual  operating  costs  being  $322,670  and  $232,542. 

♦  *  ♦ 

X.  E.  L.  A.  Section  Meeting  i.n  Pittsburgh. — The 
Allegheny  County  Light  Company  .Section  of  the  Xational 
IClectric  Light  Association  held  a  meeting  in  connection 
with  a  banquet  at  the  Hotel  Rittenhouse,  Pittsburgh,  on 
Oct.  30.  The  speakers  included  Mr.  W.  A.  Donkin,  secre¬ 
tary  of  tlie  Pittsburgh  Industrial  Commission ;  Mr,  R.  S. 
<^rr,  general  superintendent  of  the  Allegheny  County  Light 
Company  and  president  of  the  Pennsylvania  Electric  Asso¬ 
ciation.  and  Mr.  Robert  L.  Jaynes,  Jupiter  of  the  Sons  of 
Jove.  The  keynote  of  the  meeting  was  harmony  of  elec¬ 
trical  interests  in  boosting  Pittsburgh. 

*  *  * 

Electricity  in  Pound  Lots. — In  discussing  the  electron 
theory  and  modem  .scientific  conceptions  of  the  ultimate 
identity  of  electricity  and  matter  before  the  Illinois  Elec¬ 
trical  Association  at  Rockford  on  Oct.  23  Dr.  E.  J.  Berg, 
of  the  University  of  Illinois,  gave  some  striking  compari- 
M)ns  of  the  magnitudes  of  these  ultimate  particles  in  terms 
of  practical  units.  At  schedule  rates  for  electricity  in 
Chicago  he  estimated  roughly  a  pound  of  electrons  would 
be  worth  about  $6,000  and  the  system  of  the  Commonwealth 
Edison  Company  would  be  capable  of  producing  about  a 
l)ound  each  hour.  Such  a  pound  of  electrons  would  keep  a 
50-cp  lamp  in  service  for  5000  years. 

♦  ♦  Xt 

Cleveland  Section  A.  I.  E.  E.  Meeting. — “Industrial 
Lighting,”  by  Mr.  C.  L.  Eschleman.  of  the  Adams-Bagnall 
hdectric  Company,  and  “The  Choice  of  an  Illuminant.”  by 
Mr,  I.  II.  Van  Horn,  of  the  Xational  Electric  Lamp  Asso¬ 
ciation.  were  the  titles  of  two  papers  read  at  a  meeting  of 
the  Cleveland  Section  of  the  .\merican  Institute  of  Ivlec- 
trical  Engineers  held  on  Oct.  23.  Mr.  Eschleman  cited 
statistics  and  per.sonal  experiences  tending  to  prove  the 
.sacrifice  of  output  and  quality  and  the  greater  percentage 
of  accidents  in  poorly  lighted  factories  and  the  relatively 
low  cost  of  good  illumination  when  compared  with  the 
value  of  its  benefits.  Mr.  Van  Horn  gave  a  detailed 


analysis  of  the  qualifications  which  an  illuminant  should 
possess,  and  reported  the  results  of  some  recent  tests  to 
determine  the  critical  frequency  of  visible  flicker  for 
various  kinds  of  incandescent  lamps.  Both  papers  were 
illustrated  by  the  stereopticon. 

♦  *  ♦ 

Hydroelectric  .Municipal  Plant  at  Sudbury  Reser¬ 
voir, — In  addition  to  the  hydroelectric  station  now  being 
operated  by  the  State  of  Massachusetts,  through  its  Metro¬ 
politan  Water  and  Sewerage  Board,  at  the  Wachuset  dam 
at  Clinton,  a  description  of  which  appeared  in  a  recent 
number  of  the  Electrical  World,  there  is  probably  soon  to 
be  installed  a  second  generating  plant,  to  be  located  at  the 
dam  of  the  Sudbury  reservoir.  The  fall  at  the  Sudbury 
dam,  though  less  than  that  at  Clinton,  is  yet  sufficient  to 
give  it  value  for  commercial  purposes,  and  its  possibilities 
have  been  examined  by  Mr.  Dexter  Brackett,  chief  engi¬ 
neer  of  the  Water  and  Sewerage  Board,  which  has  author¬ 
ity  to  build  a  station  at  this  point. 

*  *  ♦ 

Tentative  Subway  Plans  for  Chicago. — The  Subway 
Commission  of  Chicago  on  Oct.  31  presented  tentative 
plans  to  the  local  transportation  committee  of  the  City 
Council.  Two  initial  subways  are  recommended  to  be  con¬ 
nected  with  the  four  elevated  railways  of  the  city  and  to 
furni.sh  through  routes  for  rapid  transit  through  the  heart 
of  the  city.  'I'here  may  be  also  two  initial  surface-railway 
subways  connecting  the  three  sides  of  the  city.  The  com¬ 
mission  recommends  as  the  initial  step  the  building  of  a 
system  to  connect  the  elevated  railways.  This  plan  con¬ 
templates  high-level  subways,  through  routing,  no  grade 
crossings,  few  curves,  low  cost,  and  provides  for  unlimited 
expansion.  The  length  of  the  elevated-railway  subways 
would  be  3.85  miles. 

*  ♦  * 

Peokia’.s  Flashlight  Police-Call  .System. — In  Peoria. 
111.,  the  Gamewell  Fire  Alarm  Telegraph  Company  has  in¬ 
stalled  what  is  said  to  be  the  largest  light-signaling  police- 
call  system  in  the  country.  On  the  police-patrol  signal 
boxes  scattered  about  the  streets  are  placed  red  incandes¬ 
cent  lamps.  When  it  is  desired  to  communicate  with  patrol¬ 
men  on  the  street  from  police  headquarters  these  lamps,  or 
a  certain  number  of  them,  are  put  in  circuit  and  they  at 
once  attract  the  attention  of  the  policemen  on  the  various 
heats,  who  jiroceed  to  the  signal  boxes  and  get  the  neces¬ 
sary  instructions  by  telephone.  By  this  means  if.  for  in¬ 
stance,  a  burglary  is  reported  the  patrolmen  on  nearby  beat> 
can  be  notified  in  a  very  few  minutes.  A  number  of  parties 
of  city  officials  from  other  cities  have  inspected  this  flash¬ 
light  police-call  system  in  Peoria. 

♦  ♦  ♦  • 

Increase  in  Taxes  on  Ohio  Telephone  Companies. — 
Telephone  managers  in  Ohio  view  the  work  of  the  State 
Tax  Commission  so  far  with  anything  but  satisfaction. 
The  commission  has  fixed  tentative  valuations  upon  a  few 
of  the  large  properties,  and  they  show  immense  increase- 
from  the  figures  used  last  year.  Telephone  properties  <»i’ 
the  State  were  fixed  by  the  commission  last  year  at 
$21,000,000.  It  is  believed  that  the  figures  for  1910  will 
reach  $55,000,000.  few  of  the  tentative  increases  follow 
Cleveland  Telephone  Company,  from  $2,037,702  to  $6,500.- 
000;  Cincinnati  &  .Suburban  Telephone  Company,  from 
$2,722,330  to  $10,000,000:  Central  Union  Telephone  Com 
pany  (including  all  Bell  property  in  the  State  outside  <'i 
Cleveland  and  Cincinnati),  from  $4,903,698  to  $13,000.00" 
Cuyahoga  Telephone  Company.  Cleveland,  from  $i,296.if>i 
to  $4.5oo,0(X);  Akron  People’s  Telephone  Company,  Akron, 
from  $234,780  to  $450,000.  Increases  in  the  valuation  "t 
telegraph  properties  in  the  State  are  as  follows;  Postal, 
from  $397,550  to  $796,500;  Western  Union,  from  $2,335.37.' 
to  $4,045,680;  Put-in  Bay  Telegraph  Company,  from  $1.80. 
to  $;.coo. 
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Illinois  Municipal  Pole-Line  Tax. — A  decision  in  a 
case  brought  by  the  city  of  Springfield,  Ill.,  against  the 
Postal  Telegraph  Cable  Company  confirmed  the  contention 
of  the  former  that  cities  can  levy  a  reasonable  tax  for  the 
use  of  streets  by  telegraph  poles. 

*  *  ♦ 

Electricity  for  Ossian,  Ind. — The  village  of  Ossian, 
Ind.,  has  granted  an  electric-light  franchise  to  the  milling 
firm  of  Reidel  &  Gray,  who  are  empowered  to  place  poles 
and  wires  in  the  streets  and  alleys  of  the  town.  The  dis¬ 
tributors  will  buy  electrical  energfy  from  the  Ft.  Wayne  & 
Northern  Indiana  Traction  Company,  of  Ft.  Wayne,  Ind. 

♦  ♦  ♦ 

Mouse  Shuts  Off  Electric  Light. — The  town  of 
Crookston,  Minn,  was  recently  thrown  into  darkness  by  a 
mouse,  which  was  electrocuted  by  crawling  between  the 
points  of  the  main  switch,  its  charred  body  short-circuiting 
the  line.  A  panic  was  narrowly  averted  in  a  public  build¬ 
ing  where  there  was  a  children’s  show,  and  many  citizens 
assumed  that  bank  robbers  who  had  shortly  before  visited 
a  neighboring  town  were  responsible  for  the  sudden  dark¬ 
ness. 

♦  ♦  ♦ 

Electrical  Men  Inspect  Bridge. — Members  of  the  St. 
Louis  League  of  Electrical  Interests  inspected  on  Oct.  28 
the  Municipal  Free  Bridge  now  being  erected  across  the 
Mississippi  River.  The  inspection  was  made  as  the  result 
of  an  invitation  from  Mr.  O.  B.  Barrows,  of  the  .American 
Steel  &  Wire  Company.  Following  it,  at  the  noonday 
luncheon  of  Oct.  31.  Mr.  Edward  B.  Fav,  of  Brenneke  & 
I'ay.  bridge  engineers,  addressed  the  league  on  “Con¬ 
struction  Details  of  the  Municipal  Free  Bridge.” 

*  ♦  ♦ 

Danger  of  Rontgen  Rays. — Mr.  Thurman  L.  Wagner, 
of  St.  Louis,  is  one  of  the  Rdntgen-ray  experimenters  who 
have  suffered  by  reason  of  devotion  to  the  useful  applica¬ 
tions  of  Rdntgen’s  great  discovery.  For  eight  years  Mr. 
Wagner  has  suffered  from  X-ray  burns  which  have  affected 
both  hands,  and  recently  his  left  hand  was  amputated  in 
order  to  save  his  life.  It  is  hoped  that  the  injuries  to  the 
right  hand  are  not  serious.  The  number  of  physicians  and 
inventors  who  have  been  seriously  injured,  or  who  have 
even  lost  their  lives,  in  perfecting  Rdntgen-ray  apparatus 
has  reached  considerable  proportions. 

♦  ♦  ♦ 

I'liE  Peak  Load  of  a  Baseball  Crowd. — Many  busi¬ 
nesses  have  long  had  their  peak  loads,  load  factors,  diver¬ 
sity  factors,  etc.,  but  it  seems  that  not  until  electrical  men 
applied  their  engineering  instincts  to  the  problems  of  elec¬ 
tricity  supply  have  these  quantities  been  recognized,  named 
and  given  their  due  consideration.  The  latest  unusual  ap¬ 
plication  of  the  demand  printing  attachment  of  a  well- 
known  electrical  meter  was  at  a  recent  Chicago  baseball 
game  where  the  rate  of  passage  of  the  crowd  through  the 
gates  was  recorded  with  a  view  to  determining  the  time 
of  peak  load  so  that  in  future  better  provisions  might  be 
made  for  handling  the  throngs. 

♦  *  ♦ 

(JuiNCY,  III.,  .\dvertises  Its  Water-Power  Possibili- 
TiE.s. — The  business  men  of  Quincy,  Ill.,  which  city  is 
about  35  miles  south  of  Keokuk,  la.,  where  the  great  Mis¬ 
sissippi  River  hydroelectric  dam  is  in  process  of  erection, 
are  alive  to  their  opportunities.  They  are  advertising  ex¬ 
tensively  to  point  out  that  Quincy  is  adjacent  to  the  great 
dam  and  that  it  will  be  in  the  zone  of  lowest  cost  for  the 
power  when  available.  The  attention  of  manufacturers  is 
called  to  the  possibilities  of  this  zone,  which  the  Quincy 
people  say  is  destined  to  become  the  industrial  center  of 
the  United  States.  The  business  men  of  Keokuk,  la.,  and 
Burlington,  la.,  are  also  bestirring  themselves  to  take 
advantage  of  the  cheap  electrical  power  which  will  be 
available  on  the  completion  of  the  Keokuk  dam. 


Proposed  Pana.ma  Trip  of  the  Institute. — It  is  pro¬ 
posed  that  a  trip  of  inspection  to  the  Panama  Canal  be 
undertaken  by  the  American  Institute  of  Electrical  En¬ 
gineers,  with  sailings  from  New  York  and  New  Orleans 
between  Jan.  20  and  30,  1912.  Each  boat  can  accommodate 
eighty-eight  passengers,  making  the  total  number  176.  The 
round-trip  price  per  passenger  is  $125  from  New  York  and 
$95  from  New  Orleans.  These  rates  do  not  include  hotel 
accommodations  on  the  Isthmus,  which,  at  the  Tivoli,  are 
$5  to  $6  a  day,  American  plan.  The  round  trip  from  New 
York  requires  twenty-one  days  and  from  New  Orleans 
about  seventeen  days.  This  allows  seven  days  on  the 
Canal  Zone.  However,  if  desired,  only  one  and  one-half 
days  need  be  spent  on  the  Isthmus,  the  remainder  of  the 
week  being  taken  up  by  an  extension  trip  to  Santa  Maria 
without  extra  charge.  Prompt  action  will  be  necessary  to 
.secure  reservations,  as  the  trip  will  be  a  popular  one  un¬ 
doubtedly.  Mr.  S.  D.  Sprong,  of  New  York,  is  chairman 
of  the  committee. 

*  *  * 

Illinois  Legislature  Fails  to  Pass  Deep  Waterway 
Bill. — Governor  Deneen’s  deep  waterway  bill  was  de¬ 
feated  on  Oct.  25  at  a  special  session  of  the  Illinois  Legis¬ 
lature.  In  a  statement  issued  by  the  government  after  the 
defeat  of  his  bill  he  says  that  he  has  endeavored  during  his 
term  of  office  to  place  the  State  in  a  position  where  it 
could  qtilize  the  water-pow’er  to  be  created  in  the  Des 
Plaines  and  Illinois  Rivers  by  a  deep  waterway  between 
Lockport  and  Utica,  Ill.  His  idea  is  to  pay  off  the  bonds 
issued  for  the  construction  of  the  work  by  the  revenue 
received  from  the  water-power.  The  Governor  declares 
that  the  corporations  which  are  interested  in  the  utilization 
of  the  water-power  of  the  Des  Plaines  and  Illinois  Rivers 
are  aggressive  and  vigilant ;  but  he  contends  that  the  water¬ 
power  rights  created  entirely  through  the  expenditure  of 
public  money  will  be  worth  $2,500,000  a  year  and  .should 
be  retained  under  public  control.  Companies  which  utilize 
water-power  on  the  Des  Plaines  and  Illinois  Rivers,  and  to 
which  the  Governor  seems  to  refer,  are  the  Economy  Light 
&  Power  Company,  of  Joliet;  the  Illinois  Valley  Gas  & 
Electric  Company,  with  headquarters  at  Streator.  and  the 
Marseilles  Land  &  Water  Power  Company,  of  Mar.seilles. 

*  *  * 

Copenhagen  Peak-Load  Telepho.ne  Auxiliary. — In 
Copenhagen,  Denmark,  which  has  550,000  inhabitants,  there 
are  about  40,000  telephones  in  service.  The  rapid 
growth  of  the  system  has  necessitated  careful  study  of 
telephone  traffic  and  resulted  in  several  interesting  devices 
for  economy  of  time  and  labor.  Among  these  is  an  auto¬ 
matic  equipment,  invented  by  Director  Fr.  Johannsen,  of 
the  Copenhagen  Telephone  Company,  for  transferring  an 
incoming  call  to  an  idle  operator  in  case  the  called  operator 
is  busy.  At  each  operator’s  position  three  of  the  answering 
cords  are  connected  with  automatic  selectors,  and  therein- 
changed  into  “transfer  cords.”  When  any  operator  uses 
such  a  cord  in  attending  to  a  call  she  transfers  the  call  to 
a  disengaged  colleague,  the  automatic  device  of  the  selector 
moving  along  until  it  reaches  a  wire  from  a  disengaged 
operator  within  the  same  group  of  twenty  operators  to 
which  the  first  operator  belongs.  The  disengaged  operator 
answers  the  call  at  once,  even  if  she  is  obliged  to  transfer 
one  of  her  own  calls  in  order  to  do  so.  In  one  of  the 
Copenhagen  stations  it  was  found  that  220  jacks  could  be 
handled  at  each  position  with  the  peak-load  auxiliary  ap¬ 
paratus  in  service  just  as  expeditiously  as  160  jacks  could 
be  handled  with  the  purely  manual  equipment.  The  auto¬ 
matic  selector  employed  in  Copenhagen  is  of  the  electro¬ 
pneumatic  type,  the  motive  power  being  supplied  by  air 
compressed  to  one  atmosphere  of  pressure.  The  speed  of 
movement  is  such  that  all  twenty  contacts  are  “searched” 
in  0.6  second.  In  case  all  contacts  are  engaged  at  one  time 
the  selector  travels  back  and  forth  until  it  finds  a  disen¬ 
gaged  contact. 
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Faraday  Portrait. — Miss  Jane  Bernard,  who  had  been 
amanuensis  to  her  uncle,  Michael  Faraday,  died  in  Eng¬ 
land  recently.  By  her  will  she  bequeathed  Butler’s  portrait 
of  Faraday  to  the  English  nation. 

♦  ♦  ♦ 

Los  Angeles  Electrical  Exposition. — The  Los  Angeles 
Electrical  Exposition  will  be  held  in  Fiesta  Park  from 
Nov.  25  to  Dec.  9.  An  effort  is  making  to  provide  a  large 
and  fine  display  of  electrical  apparatus  and  novelties. 

♦  *  ♦ 


further  interest  to  note  that  the  number  of  copper  mines 
using  electrical  energy  in  the  work  of  producing  copper 
has  largely  increased  during  the  last  decade.  There  is  now 
a  surplus  of  about  300,000,000  lb.  of  copper  on  hand,  but  in 
view  of  the  enormous  rate  of  consumption  this  is  not  a 
particularly  serious  matter.  Mr.  Stevens  concluded  his 
paper  by  a  bitter  arraignment  of  the  United  States  govern¬ 
ment  for  its  policy  in  relation  to  the  conservation  of  nat¬ 
ural  resources,  particularly  mineral  lands. 

♦  *  ♦ 


Louisville  Central-Station  Steam  Heating. — It  has 
been  announced  that  the  Louisville  (Ky.)  Lighting  Com¬ 
pany  intends  to  enter  a  strong  bid  for  the  franchise  to 
erect  and  maintain  a  public-service  heating  plant  which  the 
General  Council  will  offer  for  sale  in  a  short  time. 

*  *  * 

Enameled  Copper  Wire  Used  for  Surgical  Sutures. — 
A  company  manufacturing  enamel-insulated  wire  for  elec¬ 
trical  purposes  has  found  an  unexpected  application  of  its 
product  for  surgical  work.  On  the  purest  copper  wire 
of  No.  30  gage  a  coating  of  enamel  is  baked  in  the  usual 
way,  making  an  excellent  thread  for  suture  work. 

*  *  * 

Sun-Power  Plant  for  Sahara  Desert. — A  large  “sun- 
power’’  plant  was  recently  completed  in  Philadelphia  and 
shipped,  it  is  stated,  to  the  Sahara  Desert.  It  employs  a 
glass-covered  court  500  ft.  square  containing  heating  pipes, 
the  steam  from  which  is  led  to  a  low-pressure  steam  tur¬ 
bine.  It  is  claimed  that  on  test  in  Philadelphia  the  arrange¬ 
ment  developed  an  enormous  capacity  in  horse-power,  which 
will  be  more  than  doubled  on  the  “burning  sands”  of  the 
desert. 

♦  *  ♦ 

Electrical  Students  at  Kentucky  State  College. — 
T wenty-one  seniors,  twenty-three  juniors,  thirty-five  sopho¬ 
mores  and  eighty-seven  freshmen  are  this  year  registered 
in  the  combined  course  of  electrical  and  mechanical  en¬ 
gineering  at  the  Kentucky  State  College,  Lexington.  The 
aim  of  this  institution  is  to  develop  men  familiar  with 
both  the  steam  and  electrical  ends  of  power  plants,  and 
work  in  surveying  and  business  contracts  is  also  included 
in  the  “dynamic  engineering”  course  above  alluded  to. 
Prof.  F.  Paul  .\nderson  is  director  of  the  engineering 
schools,  and  Prof.  W.  E.  Freeman  is  in  charge  of  electrical 
engineering. 

*  *  * 

Dummy  Meters. — At  a  recent  electrical  gathering  in 
Chicago  one  of  the  gentlemen  present  told  a  story  about  an 
experience  he  had  had  in  Boston  some  years  ago  while 
selling  meters.  One  day  a  typical  New  England  Yankee 
from  a  small  town  came  in  and  said  he  wanted  twenty- 
five  watt-hour  meters.  A  price  of  $11.50  each  was  quoted, 
hut  the  visitor  said  that  he  did  not  want  to  pay  more  than 
$3  each  and  that  he  wanted  only  the  outside  case  and  the 
dial,  the  interior  mechanism  being  superfluous.  In  answer 
to  a  further  question  the  caller  said  that  he  furnished  elec¬ 
tric  light  in  his  town  at  a  flat  rate,  but  he  wanted  to  put 
the  dummv  meters  in  because  of  their  moral  effect  in  pre¬ 
venting  his  customers  from  burning  their  lamps  all  night 
long. 

*  «  * 

The  Copper  Industry. — At  the  recent  American  Mining 
Congress  held  in  Chicago  Mr.  Horace  J.  Stevens,  of  Hough¬ 
ton.  Mich.,  read  a  paper  on  “The  Copper  Industry,”  in 
w'hich  he  made  the  interesting  statement  that  the  copper 
prCKluced  in  the  decade  ended  Dec.  31.  1910,  was  the  equiva¬ 
lent  of  more  than  three-fourths  of  the  entire  production  for 
the  preceding  century.  The  demands  of  the  electrical  in¬ 
dustries  are  very  largely  responsible  for  this  remarkable 
increase  in  the  demand  for  copper.  The  great  bulk  of  the 
world’s  copper  is  now  refined  by  electrolysis  and  it  is  of 


Prime  Movers  Committee  of  N.  E.  L.  A. — The  first 
meeting  of  the  1911-1912  committee  on  prime  movers  of 
the  National  Electric  Light  Association  was  held  in  Chicago' 
on  Oct.  24.  All  the  members  of  the  committee  were  pres¬ 
ent,  including  Mr.  1.  E.  Moultrop,  of  Boston,  chairman ; 
Messrs.  W.  L.  Abbott,  of  Chicago;  John  Hunter,  of  St. 
Louis;  R.  S,  Kelsch,  of  Montreal;  J.  B.  Klumpp,  of  Phila¬ 
delphia,  and  W.  N.  Ryerson,  of  Duluth,  The  committee 
will  report  at  the  Seattle  convention  of  the  association  next 
year  on  gas,  w'ater-power  and  steam  prime  movers,  paying 
particular  attention  to  hydroelectric  development.  The 
work  to  be  undertaken  was  outlined  and  Messrs.  Ryerson 
and  Kelsch  were  appointed  a  sub-committee  on  water¬ 
power,  Messrs.  Hunter  and  Abbott  on  steam-turbine,  boiler 
and  furnace  work,  and  Mr.  Klumpp  on  gas  prime  movers- 
with  especial  reference  to  an  investigation  of  the  Humph¬ 
reys  pump.  The  next  meeting  will  be  held  in  New  York, 
it  is  expected,  and  probably  at  the  time  of  the  December 
meeting  of  the  -\merican  Society  of  Mechanical  Engineers, 

♦  *  ♦ 

Colorado  Electric  Clud. — At  the  midweek  lunch  of  the 
t'olorado  Electric  Club  on  Oct.  18  the  guests  included  the 
senior  class  of  the  University  of  Colorado,  the  Jovians  at¬ 
tending  the  Denver  national  rejuvenation,  Mr.  Dana 
Pierce,  electrical  engineer  of  the  Underwriters’  Labora¬ 
tories,  Chicago,  and  Colonel  Collier,  of  San  Diego,  in 
charge  of  the  1915  all-year  exposition  in  that  city.  Over 
200  were  present.  Talks  were  given  by  Colonel  Collier  and 
by  Judge  Milliken,  of  Denver,  asking  for  a  national  co¬ 
operation  to  boost  travel  to  the  West  during  1915,  and  by 
Mr.  Dana  Pierce,  commending  the  growing  co-operatior? 
betw'een  manufacturer  and  underwriters  in  the  develop¬ 
ment  of  standards  to  the  betterment  of  practice.  Mr. 
Jaynes,  tenth  Jupiter;  Mr.  H.  Harris,  of  the  Pittsburgh 
Industrial  Commission;  Professor  Evans,  of  Colorado 
University ;  President  Carstarphen,  of  the  Electric  Club, 
and  Mr.  Cudmore,  of  Cleveland,  all  spoke  briefly,  each  for 
his  own  interest,  but  with  co-operation  as  a  keynote.  The 
electric  show  was  attended  by  the  entire  assembly  at  the 
close  of  the  luncheon. 

*  *  * 

Electrical  Jouknai.s  as  a  Technical  School’s  Text- 
nooKs. — Once  each  week  the  senior  engineering  students  in 
the  Kentucky  State  College  at  Lexington  meet  to  review 
articles  in  the  current  engineering  press.  Every  second 
week  the  electrical  journals  are  gone  over,  after  having 
previously  been  assigned,  one  publication  or  one  issue  to- 
each  member  of  the  class.  When  called  upon  the  students 
review  briefly  the  principal  new  or  interesting  subjects 
contained  in  their  respective  papers  and  show  considerable 
enthusiasm  and  interest  in  finding  unusual  or  specially 
valuable  subject  matter.  The  benefit  of  this  practice  is.  of 
cour.se,  manifold,  each  member  of  the  class  profiting  from 
the  careful  perusal  w’hich  one  of  their  number  has  given 
each  of  the  various  issues.  When  interesting  subjects  are 
uncovered  others  of  the  class  can  later  refer  to  these 
articles  for  their  own  leisurely  reading.  Another  great 
value  of  the  method  lies,  too,  in  the  practical  and  up-to-date 
ideas  of  electrical  machinery  and  affairs  which  the 
students  gain  from  such  current  electrical  literature.’  along 
with  the  use  of  their  textbooks. 
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CINCINNATI’S  PLUM  STREET  STATION. 

Conversion  of  a  Reciprocating  Steam  Plant  to  Modern 
Turbine  Equipment. 

Natural-Gas  Boiler  Equipment. — Details  of  Switchboard  Signal¬ 
ing. — Street-Lighting  Equipment  of  128  Seventy- 
five-Lamp  Mercury-Arc  Rectifiers, 

recent  history  of  steam-power  progress  is  virtually 
recorded  in  the  equipment  of  the  Cincinnati  Union 
Gas  &  Electric  Company’s  Plum  Street  station,  a 
plant  which  has  spanned  the  periods  of  reciprocating-engine 
rope  drive  and  direct  connection,  and  finally  high-speed 
turbine-generator  equipment.  The  lesson,  too,  of  the  rapid 
obsolescence  of  electrical  machinery  is  nowhere  better  ex¬ 
emplified  than  in  the  street-lighting  service  4)erformed  by 
this  station,  first  with  rope-driven  direct-current  arc 
machines,  then  with  series  alternating-current  arcs  sup- 
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ably  has  no  counterpart  among  other  steam  stations  of  the 
country.  The  two  boiler-rooms  make  up  roughly  a  large 
T,  the  old  boilers  forming  the  shank  of  the  letter  and  the 
new  room  the  transept.  Completing  the  166-ft.  by  342-ft. 
rectangle  of  the  outside  walls,  under  the  right  arm  is  the 
original  engine-room,  60  ft.  by  251  ft.,  and  at  the  left  is 
the  new  addition,  equivalent  in  size,  and  containing  the 
turbines  and  the  three  very  large  reciprocating  engines. 
While  this  layout  to  a  certain  extent  groups  the  older 
boilers  and  steam  units  within  short  header  distances,  it 
unfortunately  cuts  up  the  engine-room,  separating  the  con¬ 
trolling  switchboard  from  the  principal  portion  of  the 
generating  machinery. 

The  original  Plum_  Street  plant  was  completed  in  1898, 
while  the  last  new  addition  was  finished  in  1902.  As  above 
outlined,  the  general  outside  dimensions  of  the  station  are 
in  the  form  of  a  large  rectangle,  166  ft.  wide  and  342  ft . 
a  city  block,  long.  During  these  series  of  changes,  how¬ 
ever,  the  plant  has  been  kept  thoroughly  modern,  being 
brought  down  to  date  as  successive  units  were  added.  It 


Fig.  1 — Interior  of  Older  Engine-Room,  Showing  Switchboard,  Motor- Generator  Seta,  Etc. 


plied  through  constant-current  transformers,  and  in  the 
near  future  with  direct-current  magnetite  arcs  through  rec¬ 
tifier  sets.  The  recent  contract  for  6000  such  high-efficiency 
arcs  and  128  seventy-five  lamp  rectifier  sets  for  Cincinnati 
is  the  largest  order  ever  placed  for  similar  equipment. 

1'he  Cincinnati  central  station  is  also  notable  for  several 
of  its  huge  reciprocating-engine-driven  machines.  It  con¬ 
tains  the  largest  60-cycle  engine-driven  alternator  ever 
built,  the  largest  300-volt  direct-current  generator  and  the 
largest  double-generator,  123-volt  Edison  three-wire  .set. 
.\nd  of  grim  interest  it  is.  too,  to  note  that  the  two  steam 
turbines  now  operating  at  Plum  Street,  although  occupying 
hardly  one-sixth  the  total  engine-room  space,  have  a  com- 
I)ined  capacity  15  per  cent  greater  than  all  of  the  rccipro- 
'•ating  equipment. 

ARRANGEMENT  OF  PLANT. 

The  arrangement  of  engine  and  boiler-rooms  in  the  Cin¬ 
cinnati  plant,  as  a  result  of  its  successive  additions,  proh- 


contains,  for  e.xample,  such  modern  refinements  as  renwne- 
c<Mitrolled  oil  switches  for  all  alternating-current  ma¬ 
chinery,  motor-operated  valves  on  all  steam  and  exhaust 
lines,  visible  signaling  circuits,  curve-drawing  instruments, 
special  meters  and  regulators  on  the  switchboard,  etc. 

BOILER  ROOM  EQUIPMENT. 

Natural  gas  from  the  West  Virginia  fields  is  ordinarily 
used  as  fuel,  although  all  of  the  boilers  are  arranged  with 
coal  chutes  from  the  overhead  bunkers  and  with  automatic 
stokers,  so  that  the  latter  fuel  is  always  available  for 
emergency  use.  During  the  winter  peak  loads,  however,  a 
group  of  eight  of  the  boilers  in  the  new  section  is  fired  with 
coal  e.xclusively. 

The  old  boiler-room,  measuring  251  ft.  by  46  ft.,  contains 
in  one  row  six  525-hp  Babcock  &  VVilcox,  six  525-hp  Edge 
Moor  and  two  Stirling  boilers,  all  equipped  with  American 
underfeed  stokers,  with  the  exception  of  one  of  the  Stirling 
units,  an  825-hp  boiler,  which  is  fired  by  a  Jones  underfeed 
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stoker.  The  new  boiler-room,  91  ft.  by  166  ft.,  contains 
sixteen  542-hp  Stirling  boilers,  eight  of  which  are  equipped 
with  Jones  stokers  for  coal  burning  exclusively  and  eight 
with  gas  burners  and  American  stokers,  all  of  the  forced- 
draft  underfeed  type.  The  speed  of  operation  of  the  Jones 
stokers  and  draft  fans  is  automatically  controlled  from  the 
steam-header  pressure. 

These  average  twenty-one  gas  burners  to  each  gas- 


Fig.  2  Plum  Street  Station,  Cincinnati,  Showing  Discarded  Cool 
Ing-Tower  Arrangement,  and  Canal  Source  of  Water  Supply. 


equipped  boiler,  the  gas  being  delivered  to  the  furnaces  in 
I  he  older  room  through  a  20-in.  main  extending  the  length 
of  the  boiler  fronts.  From  this  main  9-in.  lines  are 
branched  off  to  each  jiair  of  furnaces.  The  gas  burners 
used  are  of  home-made  design,  comprising  simply  'i-in. 
pipes  thrust  through  6-in.  openings  for  admitting  the 
secondary  air.  Gas  is  delivered  to  the  burners  at  8  oz.  per 
square  inch  pressure  and  is  regulated  by  hand.  The  only 
alteration  re^Jhired  in  the  coal  grates  for  gas  burning  is 
the  provision  of  a  tile  covering  over  the  bars.  * 

Coal  is  delivered  to  the  plant  by  wagons,  and  is  hoisted 
by  two  McCaslin  and  one  Jeft'ries  conveyors  to  the  over¬ 
head  bunkers,  where  it  is  distributed  above  the  boilers, 
ready  for  emergency  use.  A  reserve  of  4000  tons  is  at  all 
limes  held  in  the  bunkers  in  this  way. 

The  boilers  maintain  a  steam  pressure  of  160  lb.  per 
s(|uare  inch.  No  superheaters  are  installed.  The  group  of 
six  Edge  Moor  boilers  is  equipped  with  a  Greene  economizer 
for  raising  the  temperature  of  the  feed  water.  The  plant 
is  provided  with  three  large  stacks,  one  22  ft.  in  diameter 
and  204  ft.  high  and  two  17  ft.  in  diameter  and  201  ft.  high. 

heed  water  for  the  boilers  is  taken  from  the  canal  which 
passes  along  Plum  Street  in  front  of  the  station.  Ihis 
canal  is  fed  from  the  Miami  River,  35  miles  distant,  and 
its  water,  although  of  unpromising  appearance,  is  well 
suited  for  boiler  purposes.  Several  paper  mills  are  in 
Operation  a  few  miles  above  Cincinnati,  and  one  explanation 
(offered  is  that  some  of  the  waste  matter  from  these  mills 
discharged  into  the  canal  acts  as  a  softener,  adapting  the 
water  for  boiler-feed  use. 

OLD  ENGINE  ROOM. 

The  older  engine-room  contains  seven  vertical  cross- 
C(»mponnd  Allis  engine-driven  sets,  ranging  from  900  kw  to 
1500  kw  in  rating.  Here  also  are  the  motor-generator  and 
exciter  sets,  arc-lamp  equipment,  switchboard  gallery,  etc. 
Several  of  these  engine  sets  drive  both  a  direct-cnrrcni 
generator  and  an  alternator  on  the  same  shaft,  the  alter¬ 
nating-current  units  averaging  500  kw  and  the  direct-cur¬ 
rent  machines  ranging  from,  loco  kw  to  450  kw.  Two 
others  of  the  sets  drive  pairs  of  125-volt,  three-wire  gen¬ 
erators,  one  pair  with  disk-type  commutators.  The  fore¬ 


going  engine-driven  equipment  is  of  General  Electric  and 
Bullock  manufacture. 

With  the  exception  of  unit  No.  i,  the  1500-kw,  300-volt 
direct-current  machine  nearest  the  Plum  Street  front,  all 
of  these  Allis  engines  operate  at  the  comparatively  high 
speed  of  120  r.p.m.  Four  of  the  present  engines  were 
originally  used  for  rope-driving  the  Brush  arc  machines 
once  installed  at  Plum  Street,  the  old  grooves  being  still 
visible  behind  the  screens  that  have  been  considerately 
erected  for  their  concealment.  The  direct-connected  ma¬ 
chines  set  on  to  their  shafts  are  of  a  later  date.  All  of  the 
engines  in  the  old  section  exhaust  into  a  pair  of  jet  con¬ 
densers,  the  steam-driven  Bibus  rotary  vacuum  pumps  for 
which  are  in  the  boiler-room  adjoining. 

NOTABLE  RECIPROCATING  UNITS. 

Among  the  varied  large  apparatus  in  the  newer  engine- 
room,  principal  historical  interest  surrounds  the  3200-kw, 
60-cycle,  4500-volt,  three-phase  Bullock  alternator,  driven 
by  a  42-in.  by  88-in.  by  60-in.  vertical  cross-compound 
Allis-Chalmers  engine  at  75  r.p.m.  This  alternator,  the 
only  one  of  the  so-called  “Berlin”  type  in  America,  is  also 
declared  to  be  the  largest  60-cycle  engine-driven  machine 
ever  built.  It  was  completed  under  the  design  of  Mr,  B.  A. 
Behrend,  then  chief  engineer  of  the  manufacturing  com¬ 
pany  at  Cincinnati.  The  rotating  flywheel  field  element  is 
31  ft.  in  diameter  and  weighs  complete  with  its  coils 
190  tons. 

Adjoining  the  large  alternator  set  is  a  generally  similar 
engine,  driving  the  huge  2500-kw,  300-volt  direct-current 
Bullock  generator,  itself  a  record  breaker  in  the  direct- 
current  class  and  the  largest  300-volt  continuous-current 
generator  ever  built.  The  flywheel  with  which  it  is  pro¬ 
vided  alone  weighs  100  tons  and  runs  at  75  r.p.m.  The 
armature  is  30  ft,  in  diameter  and  the  commutator  16  ft. 
across. 

The  third  noteworthy  machine  at  Plum  Street  is  the  two- 
unit.  three-wire  set,  made  up  of  two  125-volt,  1250-kw 
direct-current  General  •  Electric  generators  driven  by  a 
vertical  cross-compound  McIntosh  &  Seymour  engine. 
This  outfit  is  declared  to  be  the  largest  three-wire  balancer 
set  in  existence,  having  a  total  rated  capacity  of  2500  kw. 

All  three  of  the  very  large  engines  in  the  new  section  are 
operated  condensing,  exhausting  into  a  jet-type  condenser, 
.served  by  a  steam-driven  vacuum  pump  located  in  the 


Fig.  3 — Coal-Unloading  Hopper  (at  Left)  and  Ash  Hoppers,  Dis¬ 
charging  Into  Conveyor. 


engine-room.  Condensing  water  for  the  station  is  obtained 
from  Cincinnati’s  famous  canal,  locally  known  as  “the 
Rhein,”  which  passes  in  front  of  the  power  house.  This 
stream,  which  has  a  sluggish  current,  gives  ample  cooling 
water  for  carrying  the  entire  load  condensing  at  any  tinu 
of  the  year,  all  of  the  condensers  with  the  exception  of 
that  on  one  of  the  turbines  being  of  the  jet  type. 

MODERN  TURBINE  GENERATORS. 

Several  years  ago,  in  1907,  the  first  turbine  unit  wn 
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added  to  the  Plum  Street  plant.  This  5500-kw  vertical 
Curtis  turbine  drives  its  4500-volt,  three-phase,  60-cycle 
alternator  at  720  r.p.ni.,  its  exhaust  being  careu  for  by  a 
Worthington  base-type  surface  condenser.  A  3-ft.  free 
e.xhaust  line  is  run  to  the  top  of  the  building.  The  cir¬ 
culating  pumps,  step-bearing  pumps,  accumulator,  oil  filter, 
air  and  circulating  pumps,  all  engine-driven,  are  located 
on  the  basement  level  below  the  main  floor. 

The  latest  unit  in  the  Cincinnati  family  is  a  nominal 
7200-kvv  horizontal  Westinghouse  turbine-generator  set, 
running  at  1800  r.p.m.  This  turbine  is  of  the  double-flow 
type,  securing  the  advantage  of  compactness  due  to  this 
construction.  It  is  equipped  with  a  Leblanc  jet-type  con¬ 
denser.  freed  of  air  and  water  by  rotary  turbine-driven 
pumps. 

The  free-exhaust  line  and  air  intake  pipe  are  led  directly 
from  the  roof  as  shown.  While  nominally  rated  at  7200 
kw  on  a  twenty-four-hour  continuous  basis,  this  newest 
turbine  is  capable  of  carrying  without  effort  loads  exceed¬ 
ing  10,000  kw,  on  the  basis  of  the  usual  short-hour  rating. 
The  floor  space  allotted  to  the  horizontal  units  is  hardly 
one-half  of  that  of  the  vertical  turbines,  including  all 
auxiliary  apparatus.  si)ace  to  withdraw  condenser  tubes, 
etc. — an  interesting  commentary  on  the  relative  space 
economics  of  horizontal  and  vertical  units  in  practice. 

For  signaling  between  the  switchboard  operator  and  the 
tenders  on  duty  at  the  turbines  in  the  adjoining  room,  200 
ft.  distant,  pedestals  are  provided  containing  lettered 
glasses.  “Stop,"  “Start,"  “Stand-by.”  "Load,”  “.\sst. 
wanted”  and  “O.K.,”  behind  each  of  which  is  a  lamp  in 
series  with  the  corresponding  lamp  in  its  com])anion  pedes¬ 
tal.  These  lamps  are  connected  up  with  three-way  switches, 
one  of  the  pair  at  each  station.  To  signal  the  attendant 
the  switchboard  operator  pushes  the  button  lighting,  say. 
“Start”  in  both  pedestals.  As  his  own  lamp  is  burning 
normally  he  knows  the  distant  signal  must  also  be  alight. 
To  acknowledge  the  signal  the  attendant  pushes  the  cor¬ 
responding  button,  extinguishing  the  lamps.  By  means  of 
a  relay  in  the  pedestal  alarm  bells  at  both  the  adjacent  and 
distant  signals  are  kept  ringing  as  long  as  any  lamp  is 


Fig.  4 — Old  Boiler-Room,  Showing  Arrangement  for  Gas  and 
Underfeed  Coal  Firing. 


burning.  With  this  device  the  attendant  can,  of  course, 
also  originate  signals  back  to  the  switchboard. 

...  I 

STEAM  PIPING. 

On  all  important  steam  headers,  boiler  lines,  machine 
steam  lines  and  exhausts  motor-operated  valves  are  pro¬ 
vided,  no  less  than  fifty-four  of  these  being  in  use  in  the 
station.  The  valves  controlled  range  in  size  up  to  50  in. 
and  are  operated  by  motors  of  from  i  hp  to  3  hp.  The  con¬ 
trolling  switches  are  located  at  emergency  stations  scat¬ 


tered  through  the  plant,  inclosed  in  glass-covered  cases 
which  can  be  forcibly  entered  when  neces.sary.  With  the 
aid  of  these  valves  it  is  possible  to  control  steam  lines 
without  approaching  the  site  of  trouble,  a  valuable  precau¬ 
tion  in  an  emergency.  All  steam  headers  are  ranged  at  the 
basement  level. 

AUXILIARY  ELECTRICAL  APPARATUS. 

Direct-current  energy  for  excitation  purposes  is  fur- 


Flg.  E — Huge  Reciprocating- Engine- Driven  Units  in  New  Engine- 

Room. 


nished  by  two  125-kw,  125-volt  machines,  one  turbine  driven 
and  the  other  operated  by  a  4500- volt  synchronous  motor. 
On  the  floor  of  the  older  engine-room  there  is  also  located 
a  3000-kw,  220/1  lo-volt  direct-current  substation,  feeding 
into  the  downtown  Edison  network  along  with  the  steam- 
driven  direct-current  machines.  It  is  the  practice,  how¬ 
ever,  to  use  the  turbines  only  during  the  major  portion  of 
the  day,  reserving  the  engine-driven  direct-current  gen¬ 
erators  for  auxiliary  use  during  the  peak  period. 

The  accompanying  reproduction  of  a  typical  winter  load 
curve  on  the  Cincinnati  station  shows  the  .sharp  and  steep 
peaks  experienced,  due  to  the  demands  for  lighting  service. 
Another  characteristic  of  the  Cincinnati  service,  resulting 
from  the  city's  location  in  the  midst  of  steep  river  valleys, 
is  the  suddenness  with  which  dark  clouds  may  descend  over 
the  business  section,  causing  a  rapid  increase  in  load  from 
10,000  kw,  normal,  to  30,000  kw  for  a  .short  time.  The 
4500-volt  motor-generator  equipment  at  Plum  Street  com¬ 
prises  two  500-kw,  300-volt  Bullock  sets,  one  icoo-kw,  300- 
voU  Westinghou.se  set,  one  200-kw  Bullock'  three-unit 
300/150-volt  set  and  one  looo-kw  Westinghouse  three- 
unit  set.  ?>  * 

SWITCHBOARD  AND  CONTROL. 

.\long  the  north  side  of  the  old  engine-room  is  arranged 
the  switchboard  gallery^  controlling  both  the  direct-current 
and  alternating-current  "^systems.  The  4500-volt  alternat¬ 
ing-current  oil  switches  are?  all  remote-controlled.  The 
nine  General  Electric  type  E;#nain  feeder  oil  switches  are  in 
the  new  engine-room  alongside  the  three  similar,  machine 
switches  (one  of  Westinghouse  make)  for  the  two  turbo 
and  one  large  engine-driven  alternators.  On  thq,Same  side 
of  the  room  are  the  twenty-one  Westinghouse  ^gle-phase 
induction-type  feeder  regulators  on  the  lighting  feeders. 
The  main  switchboard  is  equipped  with  Tirrill  regulators, 
synchroscope,  power-factor  meters,  frequency  meter  and 
the  usual  complement  of  instruments.  From  this  gallery 
pedestal  signals,  already  described,  lead  to  the  di.stant 
turbines. 

The  new  engine-room  is  served  by  a  40-ton  Niles  motor 
crane  and  the  6ld  room  by  a  30-ton  Pawling  &  Harni.sch- 
feger  crane. 

The  natural  gas  obtained  at  Cincinnati  is  rather  rich  in 
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el  value,  containing  1050  lb.  Fahr.  heat  units  per  cubic  Frice  Hill,  Walnut  Hills  and  Cumminsville,  each  station 

ot.  Using  this  fuel  the  Plum  Street  station  averages  a  containing  from  thirty  to  forty-five  of  the  seventy-five-lamp 

v-hour  at  the  switchboard  for  every  32  cu.  ft.  of  gas  rectifier  sets.  These  stations  are  now  being  installed,  and 

irned  under  the  boilers,  including,  of  course,  the  supply  the  present  plant  equipment  of  thirty- four  Wagner  35-amp 

steam  to  all  auxiliary  apparatus.  constant-current  transformers,  seventeen  for  the  under¬ 

ground  and  seventeen  for  the  overhead  series  alternating- 
DIRECT-CURRENT  DISTRIBUTION.  Current  circuits,  as  shown  in  the  foreground  of  Fig.  8,  is 

The  underground  district  of  Cincinnati,  which  is  also  the  being  removed  to  make  way  for  the  new  rectifiers.  The 


Fig.  8 — FeedeP-Regulator  Relays  and  Busbar  Compartment  In 
Present  Plant. 


Fig.  6 — 7200-kw  Horizontal  Turbine  Set,  Feeder  Regulators  and 
Oil  Switches  in  New  Addition. 

Edison  tliree-wire  direct-current  territory,  is  bounded  by 
the  Ohio  River  on  the  south,  Liberty  Street  on  the  north, 
Broadway  on  the  east  and  Freeman  Avenue  on  the  west. 

breeding  into  the  iio/220-volt  network,  besides  the  en¬ 
gine  and  motor-driven  generators  at  the  Plum  Street  plant, 
is  a  substation  at  Fourth  and  Plum  Streets  in  the  building 
containing  the  company’s  offices.  Two  looo-kw  motor- 
generator  sets  are  installed  here,  besides  an  8ooo-amp-hour, 
22o-volt  storage  battery.  In  the  Edison  building  at  Fifth, 
and  Walnut  Streets  there  is  a  duplicate  of  the  battery 
above  mentioned.  At  the  corner  of  Gano  and  St.  Clair 
Streets  a  new  substation  is  now  being  erected.  One  1000- 
kw  and  one  1500-kw  motor-generator  set  will  be  installed 
at  once,  while  future  provision  is  made  for  four  looo-kw 
sets.  All  motor  generalors  on  the  Cincinnati  system  are 
of  the  synchronous  type,  contributing  to  the  improved 
power-factor  characteristics  of  the  system. 


new  lamps  will  be  of  the  4-amp  type,  and  the  6000  are  to 
be  installed  by  June  i,  1912.  A  number  of  important  im¬ 
provements  in  this  connection  have  been  undertaken  by 
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Fig.  9 — Typical  Winter  Load  Curve, 
the  manufacturer,  especially  in  the  design  of  the  station 
apparatus. 

Mr.  Rollin  W.  White  has  been  acting  president  of  the 
Cincinnati  Gas  &  Electric  Company.  Mr.  E.  W.  McClin- 
tock  is  chief  engineer  of  the  Plum  Street  Station,  and  Mr. 
W.  P.  Vance  is  chief  electrician. 


Fig.  7 — 5500-kw  Vertical  Turbine  Generator  In  New  Addition. 


.■\s  already  mentioned,  the  contract  of  replacing  Cin¬ 
cinnati’s  present  series  alternating-current  arc  lamps  with 
magnetite  arcs  represents  the  largest  order  for  such  equip¬ 
ment  ever  entered.  Four  distributing  points  will  be  pro¬ 
vided,  the  Plum  Street  group  of  rectifiers  supplying  the 
downtown  section,  while  substations  will  be  located  at 
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and  ashy  boiler  front  of  our  firerooms.  I  never  saw  a 
really  dirty  plant  in  Germany;  in  fact,  to  allow  the  boiler 
to  become  ashy  and  sooty  would  mean  also  the  same  thing 
happening  to  the  engine,  with  consequent  hot  bearings  and 
their  attendant  miseries. 

It  is  often  urged  that  the  attendance  in  Germany  is  of 
much  higher  and  more  intelligent  order  than  that  which 
we  get  at  home.  While  it  is  true  that  the  engineer  usually 


Small  Combined  Boiler  and  Engine  Units  of  Remark¬ 
able  Steam  Efficiency. — A  Coal  Consumption  as 
Low  as  0.71  lb.  per  Hp.-hour  Recorded. 


By  Warren  H.  Miller. 

T  was  the  writer’s  privilege  to  visit  Germany  this 


sum- 

I  mer  for  the  purpose  of  seeing  something  of  the  gas- 
engine  central  electric  stations  of  that  country  and  of 
learning  at  first  hand  just  how  the  locomobile  was  holding 
its  own  in  actual  daily  service  in  all  sorts  of  industrial  in¬ 
stallations  and  with  the  ordinary  engine  service,  such  as  the 
saturated  steam  engine  gets  under  the  general  run  of 
licensed  engineers  who  are  hired  in  the  open  labor  market 
for  that  purpose.  I  wanted  to  see  whether  the  great 
economies  obtained  under  blue-ribbon-test  conditions  by 
university  professors  with  trained  assistants  and  expert 
service  were  being  excelled  or  even  approximated  under 
ordinary  conditions  of  industrial  service.  Too  often  a 
tiling  that  works  out  all  right  under  intelligent  manage¬ 
ment  falls  off  badly  out  in  the  works,  because  simple  or 
sometimes  complicated  essentials  are  neglected  or  left  un¬ 
done,  or  else  done  not  wisely  but  too  well.  Through  the 
kindness  of  the  two  great  German  locomobile  manufac¬ 
turers,  both  of  whom  turn  out  from  2000  units  to  3000  units 
in  a  year,  I  was  given  every  facility  to  visit  plants  and  ask 
(piestions,  to  judge  for  myself  by  what  I  saw  as  to  how  the 
locomobiles  were  being  handled  in  every  kind  of  factory 
and  under  all  sorts  of  conditions. 

The  Berlin  offices  of  both  Heinrich  Lanz,  of  Mannheim, 
and  R.  Wolf  &  Company,  of  Magdeburg,  put  men  at  my 
•disposal,  and  I  visited  the  works  at  both  Mannheim  and 
Magdeburg,  besides  insi)ecting  isolated  electric  stations  in 
Saxony,  Thuringia,  the  Rhine  provinces  and  Westphalia. 

One  fact  stood  out  prominently  from  the  very  first:  the 
•engine  being  on  the  boiler  both  of  them  must  be  kept  neat 
and  clean,  if  only  for  the  engine’s  sake,  and,  the  firemen 
having  been  eliminated,  the  whole  plant  comes  under  the 
immediate  care  of  the  engineer-fireman,  invariably  a  man 
of  much  greater  experience  and  intelligence  than  the  aver¬ 
age  fireman.  Up  to  250  hp  one  man  suffices  to  run  both 
boiler  and  engine,  and  he  keeps  them  both  at  maximum 


Fig.  2 — Lanz  Locomobiles  at  the  Berlin  Ice  Palace. 

knew  his  coal  and  wafer  consumption  more  accurately  than 
our  average  “engineer,”  the  men  I  saw  running  locomo¬ 
biles  were  exactly  the  same’ kind  of  German’ mechanics  as 
one  fimls  in  our  steam  plants  at  home  and  of  about  the  same 
(|ualifications  as  the  "Irish  or  American  applicant  for  the 
same  position. 

The  fuel  used  was  mostly  brown  coal  (lignite)  mixed 
with  one-sixth  soft  coal  or  brown  coal  briquettes,  the  heat 
value  being  about  3000  calories,  and  the  water  used  aver¬ 
aged  0.5  grain  to  2  grains  of  solids  in  the  United  States 
gallon,  being  treated  outside  the  boiler  and  filtered  if  more 
than  that. 

There  are  a  number  of  features  inherent  in  superheated 
steam  which  make  running  the  engine  easy  compared  with 
saturated  steam.  There  are  no  water  troubles,  either  from 
water  shots  passing  the  separator  or  condensed  water  con¬ 
stantly  dribbling  out  of  stuffing  boxes,  thereby  ruining  the 
rods  and  packing.  The  oil  consumption  also  is  somewhat 
less  than  with  saturated  steam,  besides  which  the  engine 
has  such  great  overload  capacity  that  in  time  of  peak  load 
there  is  no  especial  period  of  labor  and  anxiety  as  is  the 
case  with  saturated  steam. 

In  the  Wolf,  Lanz  and  Dresden  engines  the  packing 
used  in  all  pipe-flange  joints,  cylinder  heads,  front  and  rear 
boiler  heads,  superheater  valve  flanges,  etc.,  is  a  hard  as¬ 
bestos  and  fiber  packing  looking  much  like  leather  or  papier- 
mache.  It  is  manufactured  and  sold  extensively  in  the 
United  States,  though  I  have  forgotten  its  trade  name  with 
us.  It  is  guaranteed  up  to  400  deg.  C.  and  is  easily  cut  from 
the  sheet  and  bolt-holed  on  the  job  for  gaskets.  With 
the  Lanz  engines  no  packing  at  all  is  used  in  the  cylinder 
heads,  as  this  company  prefers  the  scraped  metal-to-metal 
joint.  I  made  particular  inquiries  as  to  the  clearance 
and  the  effect  of  expansion  upon  it  and  upon  the  lap  and 
lead  of  the  valve  setting.  The  clearance  allowed  is  much 
smaller  than  with  us,  being  0.37  mm  to  4  mm  in  large  en¬ 
gines  and  in  both  high-pressure  and  low-pressure  cylinders. 
All  adjustments  for  lap,  lead  and  clearance  are  made  at  the 
factory,  with  the  engine  hot,  with  the  full  steam  pressure 
and  superheat  of  running  conditions  on,  and  if  altered  sub¬ 
sequently  should  be  readjusted  when  hot.  It  then  makes  no 
difference  where  the  expansion  takes  them  when  cold,  as 
they  will  return' to  proper  adjustment  when  warmed  up. 

In  the  matter  of  valve-stem  and  piston-rod  packing  each 


Fig.  1 — Two  130-hp  Wolf  Locomobiles  In  Plant  of  F.  Ergang, 
Magdeburg,  Germany. 


•efficiency,  thereby  saving  himself  much  labor  and  trouble. 
In  larger  units  two  men  are  required,  but  the  tendency  is 
to  increase  the  number  of  units,  with  one  man  responsible 
for  each, 

'I'he  engine  and  boiler  lagging  are  usually  highly  enam- 
■eled  and  trimmed  with  polished  brass  or  steel  work,  all  of 
which  is  kept  wiped  down  with  waste  even  to  the  boiler  end 
with  its  fire  door — a  refreshing  contrast  to  the  usual  sooty 
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cijUipany  has  its  own  patent  labyrinthine  cast-iron  ringed 
piston-rod  packing,  and  in  both  the  cylinder  oil  is  intro- 
<liiced  through  this  labyrinth  at  a  higher  pressure  than  the 
superheated  steam  in  the  cylinder.  I'or  the  valve  stems  the 
W  olf  and  Dresden  companies  take  advantage  of  the  piston- 
valve  construction  to  have  the  exhaust  on  the  stem  side  of 
the  piston  valve,  so  that  the  sujverheated  steam  never  comes 
in  contact  with  the  rod  and  ordinary  metallic  packing  with 
a  turn  of  soft  can  be  used.  The  Lanz  company,  with  its 
lift-valve  gear,  must  needs  allow  superheated  steam  upon 
the  valve  stem  during  admission  and  its  solution  of  the 
problem  is  to  make  the  valve  stem  labyrinthine  and  grind 
it  into  a  cast-iron  bushing,  no  other  packing  being  used.  It 
is  tight  and  will  stay  so.  provided  no  lime,  acids  or  solids 
ire  present  in  the  steam. 

At  the  Ergang  boiler  and  engine  works  of  .Magdeburg 
they  were  good  enough  to  start  and  stop  one  of  their  .230-hp 
Wolf  locomobiles  so  that  1  could  see  the  entire  process,  and 
it  certainly  is  simplicity  itself.  The  matter  of  getting  rid 
of  entrained  water  in  the  superheater,  left  there  over  night, 
perhaps  when  the  engine  grows  cold,  was  another  question 
which  interested  me.  If  you  follow  directions  there  will 


Fig.  3 — 150*hp  Locomobile. 


not  be  any  water  in  the  superheater,  for  the  invariable  cus¬ 
tom  is  to  let  down  the  fires  ten  to  fifteen  minutes  before 
quitting  time  so  they  can  be  banked  at  6  o’clock,  the  end 
of  the  (ierman  day's  work.  The  valve  between  the  boiler 
and  the  superheater  is  then  closed  and  the  engine  runs 
down  to  a  standstill  and  its  throttle  is  then  closed.  The 
siq)erheater  bleed-valve  into  the  chimney  is  then  opened 
and  all  the  remaining  steam  blown  out.  after  which  the 
heat  remaining  in  the  grate  thoroughly  dries  out  the  super- 
lieater.  During  the  night  it  fills  up  with  air.  On  starting 
up  in  the  morning  the  superheater  is  allowed  to  heat  up  to 
some  300  deg.  C.,  after  which  the  steam  is  admitted,  and 
as  soon  as  it  comes  blue  from  the  superheater  it  is  ready 
for  the  engine.  This  is  started  with  the  drain  open  precisely 
the  same  as  any  saturated  steam  engine.  In  all  plants  the 
steam  pressure  carried  is  twelve  atmosjdieres  (160  lb.)  and 
superheat  300  deg.  C..  and  this  was  always  lived  up  to. 

There  is  not  room  within  the  scope  of  this  article  to  de- 
.scribe  more  than  three  of  the  many  plants  I  was  allowed  to 
inspect,  but  these  three  are  quite  typical  of  the  results  that 
are  being  obtained  all  over  Germany,  Russia  and  France. 
The  first  of  these  is  the  power  house  of  the  Ice  Palace,  in 
Merlin,  containing  550  hp  in  a  group  of  three  locomobiles, 
compound  jet-condensing,  one  of  150  hp,  one  170  hp  and 
one  230  hp  normal  loading.  The  three  occupy  a  room  36  ft. 
X  48  ft.  and  run  the  entire  electric-light  and  refrigerating 
apparatus  of  the  Ice  Palace,  running  time  being  practically 
continuous  for  the  ice  machines  and  lights.  The  electric 
e(|uipment  consists  of  four  dynamos,  60  kw'  each,  at  220 
volts,  which  operate  the  entire  lighting  system  and  charge 


an  accumulating  battery  capable  of  handling  360  l6-cp 
lamps.  I'he  ice  machines  maintain  a  thickness  of  12  cm 
over  an  area  of  2000  sq_.,  m  and  were  made  by  the  firm  of 
A.  Borsig,  of  Berlin,  on  the  sulphurous  acid  gas  (SO^) 
system.  The  cooling  is  by  20,000  m  of  brine  pipes  at  —  10 
deg.  C.  There  are  two  of  the  SO,  ice  machines  of  125  hp 
each,  belt-driven  from  the  two  flywheels  of  the  250-hp  loco¬ 
mobile.  The  coal  used  per  day  of  twenty  hours  is  15,000  lb., 
or  1.35  lb.  per  effective  hp-hour,  including  the  steam  used 
for  heating  the  building.  It  is  ordinary  soft  coal  slack,  fed 
by  automatic  shovel  feeders.  Two  attendants  and  a  chief 
electrician  run  the  three  locomobiles,  the  switchboard  and 
dynamos  and  the  two  ice  machines.  There  are  two  ten-hour 
shifts,  making  a  total  expense  of  six  men,  or  $9  attendance, 
for  the  entire  equipment.  The  oil  consumption  in  twenty 
hours  was  16  lb.  of  cylinder  oil  and  20  lb.  of  machine  oil, 
the  cylinder  oil  being  a  special  superheated  steam  oil  sup¬ 
plied  by  our  own  Vacuum  Oil  Company.  The  steam  pres¬ 
sure  maintained  was  11.5  atmospheres  on  the  gages;  super¬ 
heat,  350  deg.  C. ;  cylinder  clearance.  2  mm.  Tube  system 
and  corrugated  furnace  had  been  withdrawn  and  thorough¬ 
ly  cleaned  once  a  year  for  the  three  locomobiles,  and  the 
superheaters  were  all  cleaned  with  the  steam  blast  once  a 
day  regularly. 

Compare  this  plant  in  your  mind’s  eye  with  an  e<|uivalent 
institution  at  home.  We  would  want,  first,  a  boiler-room 
with  three  300-hp  water-tube  boilers  for  i6o-lb.  pressure, 
taking  an  attendance  of  two  men  per  shift  and  a  floor 
space  of  not  less  than  38  ft.  x  60  ft.,  allowing  an  economizer 
to  utilize  6  ft.  of  back  and  alley.  Next  w’e  w'ould  want  an 
engine-room  30  ft.  x  60  ft.  and  a  wing  to  put  the  ice  ma¬ 
chines  and  their  condensers  in.  which  latter  wouldn’t  count, 
as  the  .same  thing  is  done  at  the  Berlin  Ice  Palace.  To 
attend  this  equipment  two  oilers  and  a  chief  w^ould  suffice, 
or  ten  men  for  the  two  shifts,  aggregating  in  w-ages  $27. 
Our  coal  would  be  about  2.5  lb.  per  effective  hp-hour;  say, 
30.000  lb.  per  day — a  very  modest  estimate — or  $45.  Total 
.American  cost,  exclusive  of  oil,  $72;  total  German  cost  at 
Ice  Palace,  $31.50.  If  w'e  were  to  use  a  locomobile  installa¬ 
tion  with  saturated  steam  we  .should  undoubtedly  have  far 
less  bother  and  trouble,  save  the  wages  of  four  firemen  and 
cut  the  coal  bill  in  half,  besides  reducing  enormously  the 
initial  expense  of  installation. 

I'he  next  example  is  the  central  pow'er  .station  of  the 
boiler  and  machine  works  of  F.  Ergang  in  Magdeburg. 
'I'his  company  makes  a  specialty  of  tanks  and  brew'ery 
apparatus  of  light  sheet  iron,  soldered  in  seamless 

joints  with  the  oxyhydrogen  blowpipe,  the  so-called  Autogen 
process  of  the  Sirius  Company,  Dusseldorf.  During  the 
last  ten  years  it  has  bought  steadily  larger  and  larger 
locomobiles  from  the  Wolf  company.  It  has  a  number  of 
these  in  the  works  and  three  in  the  central  power  station, 
the  largest  being  250  hp  normal  loading  and  300  hp  maxi¬ 
mum.  The  load  fluctuates  all  the  way  from  50  to  300  and 
consists  of  factory  shafting  put  on  by  a  clutch,  a  power 
dynamo  and  a  light  dynamo.  The  week’s  coal  consumption 
was  30,000  lb.  of  browm  coal  (lignite)  of  2500  calories 
mixed  wdth  5000  lb.  of  soft  coal  screenings  of, 6000  calories: 
running  day,  eleven  hours,  making  the  brown  coal  per  effec¬ 
tive  hp-hour  2.1  lb.  The  steam  pressure  carried  was  twelve 
atmospheres:  feed  water,  45  deg.  C.  Boiler  tubes  are  with¬ 
drawn  for  cleaning  once  in  two  years.  The  company  used 
Magdeburg  city  water,  passing  it  through  a  water-softening 
and  filtering  plant,  which  gave  it  the  above  excellent  re¬ 
sults  with  3hj  kilos  of  lime  and  2  kilos  of  soda  added  to 
the  city  water  per  day  before  filtering.  The  soot  on  the 
sui)er, heater  was  cleaned  off  with  the  steam  blast  as  with 
other  plants.  The  big  locomobile  had  shut  down  for  the 
night  when  we  arrived  and  its  grate  was  clean,  though 
still  hot  (grate  .surface,  by  the  way,  about  5  ft.  long  by 
3  ft.  6  in.  wide).  At  the  instance  of  my  host.  Lieutenant 
von  Hazebrouck,  of  the  Wolf  company,  it  was  started  iq) 
again.  It  took  the  engineer  about  three  minutes.  He 
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opened  the  cylinder  drain  cock,  opened  the  superheater 
valve,  closed  the  superheater  drain  and  opened  the  main 
throttle,  and  in  a  few  seconds  the  engine  was ^ up  to  speed. 
Next  he  put  on  the  jet  condenser,  the  vacuum  took  hold 
and  we  were  in  normal  running  shape.  The  reverse  of 
these  operations  took  place  on  shutting  down.  The  super¬ 
heater  drain  led  into  the  chimney,  where  the  noise  and 
vapor  of  it  would  be  out  of  harm’s  way,  but  by  opening  a 
chimney  d<K>r  we  were  able  to  observe  it.  Outgoing  steam 
was  a  clear  blue  at  the  nozzle. 

The  plant  of  Glauer  &  Company,  screw  works,  Magde¬ 
burg,  is  interesting  in  showing  the  economy  of  a  165-hp 
normal  Wolf  locomobile,  running  at  100  hp  or  two-thirds 
load  on  brown  coal  briquettes  of  5000  calories  heat  values. 
Consumption  was  20,000  lb.  of  briquettes  in  sixty  hours 
at  too  hp,  twelve  atmospheres  pressure  and  0.S5  vacuum; 
feed  water,  55  deg.  C. ;  cooling  water,  3  liters  per  hp-hour. 
The  briquette  consumption  then  figures  3.3  lb.  per  effective 
hp-honr,  which  is  excellent  for  an  engine  on  less  than  two- 
thirds  normal  rating  with  an  ash  residue  of  per  cent. 
It  is  equivalent  to  2.8  lb.  of  brown  coal,  or  1.4  lb.  of  soft 
coal,  per  hp-hour  and  bears  out  in  practice  the  te.st  indica¬ 
tions  that  at  underloads  superheated  steam  engines  lose 
very  little  in  efficiency.  This  engine  drove  a  170-kw,  220- 
volt.  direct-current  generator  to  supply  energy  to  the  mo¬ 
tors  in  the  works. 

As  to  general  types  of  locomobiles,  with  the  WOlf  com¬ 
pany  the  tandem-compound,  direct-current,  with  double 
superheat  and  both  high-pressure  and  low-pressure  cylin¬ 
ders  jacketed  by  the  chimney  uptake  is  the  present  favorite. 
There  are  many  of  them  to  be  seen  running  in  Berlin, 
Magdeburg,  Mannheim  and  throughout  Westphalia.  This 
type  holds  the  world’s  record  for  low  coal  consumption — 
0.71  lb.  i)er  hp-hour.  There  were  a  number  of  them  being 
built  on  the  erecting  floor  in  Magdeburg  when  I  was  there. 
The  smaller  and  older  type,  running  from  40  hp  up  to  83  hp 
tandem  compound,  with  the  high-pressure  cylinder  in  the 
ni)take  and  the  low-pressure  cylinder  in  the  steam  dome, 
is  also  very  popular,  particularly  in  Russia,  where  most  of 
them  are  sold.  It  has  a  high  economy,  7  lb.  to  8  lb.  of 
steam,  and  is  very  light,  so  that  the  Russian  duty,  which 
is  by  pound  weight,  is  less.  The  Lanz  company  and  also 
the  Dresden  company  build  only  one  type  of  locomobile, 
preferring  a  high  superheat  and  one  superheater  coil  to 
low  superheat  and  double  coil,  one  for  the  low  and  one  for 
the  high,  as  with  the  Wolf.  To  obtain  the  same  economy 
the  Lanz  engine  must  have  considerably  higher  superheat, 
but  it  has  its  compensation  in  the  single  superheater  coil. 
It  remains  for  the  future  to  show  which  type  will  become 
the  most  popular  in  our  country. 


2300- VOLT  MOTORS  IN  ZINC  MINES  AT  JOPLIN,  MO. 

Service  Rendered  in  126  Different  Mines  for  Pumping, 
Hoisting  and  Other  Operations. — Methods  of 
Carrying  High-Tension  Cables  Down 
the  Shafts. 

The  famous  Empire  District  of  Missouri  and  Kansas, 
centering  about  Joplin  and  Galena,  produces  about 
$15,000,000  worth  of  lead  and  zinc  ores  yearly.  A 
large  number  of  the  mines  and  mills  in  this  district  are 
operated  electrically  from  the  transmission  network  of  the 
Empire  District  Electric  Company,  who.se  37,000-hp  sVstem, 
including  steam,  water-power  and  gas-engine  plants,  was 
described  in  the  Electrical  World  of  Dec,  i,  1910. 

For  supplying  the  large  quantities  of  energy  used  in  the 
mines  and  mills,  the  Empire  District  company  has  devel¬ 
oped  and  standardized  the  practice  ’of  using  2300-volt 
motors  for  all  sizes  above  30  hp.  Of  particular  interest  is 


the  fact  that  a  number  of  these  primary-motor  installations 
are  used  for  pumping  duty  in  the  mines  themselves,  200  ft. 
to  300  ft.  under  ground)  amid  conditions  of  moisture  and 
loading  about  as  severe  as  can  be  imagined  imposed  on 
high-voltage  electrical  rriachinery. 

Practically  all  of  the  mines  in  the  Empire  District  have 
to  be  pumped  to  free  the  lower  levels  of  water,  and  on 
account  of  the  intercommunication  of  the  lower  strata  the 
pumping  of  one  mine  will  often  drain  others,  so  that  the 
cost  of  running  one  mine  pump  is  sometimes  shared  by 
several  neighboring  owners.  These  mine  pump  motors 
range  in  size  from  50  hp  to  150  hp  and  drive  centrifugal 
pumps  which  take  water  from  collect-sumps.  These  sumps' 
are  "usually  large  enough  to  retain  at  least  several  hours’ 
.seepage  into  the  mine,  so  that  the  chambers  will  not  fill 
should  the  pump  be  out  of  service  for  a  short  time. 

For  conveying  the  23co-volt,  three-phase  cables  down  the 
mine  shafts,  which  are  usually  of  the  rough  rock  and  not 


Fig.  1 — Supporting  Boxes  for  2300-Volt  Cables  In  Mine  Shaft. 


cribbed,  the  power  company  has  developed  the  arrangement 
of  conduit  and  cable  boxes  shown  in  the  accompanying 
sketch.  Lead-covered,  varnished  cambric  three-conductor 
cable  of  No.  4  or  No.  6  cross-section  is  used,  this  cable 
being  carried  by  iron  conduit  for  mechanical  protection 
against  injury.  Some  of  the  vertical  drops  from  the  sur¬ 
face  to  the  pump  level  are  225  ft.  in  depth,  and  to  support 
the  cable  down  these  shafts  cable  clamp  boxes,  as  illus¬ 
trated,  are  introduced  at  intervals  ranging  from  30  ft.  to 
40  ft. 

These  cast-iron  boxes,  12  in.  square  and  7  in.  deep,  have 
their  end  bells  threaded  to  screw  on  to  the  conduit  pipe 
and  each  contains  a  pair  of  recessed  blocks  of  oak  which 
are  clamped  together  by  ^-in.  stud  bolts  screwing  into 
the  box  casting.  These  blocks  grip  the  cable  firmly,  with¬ 
out  injury,  supporting  it  throughout  the  short'  lengths  of 
30  ft.  to  40  ft.  between  boxes.  The  doors  of  the  boxes  are 
fastened  on  with  screws  and  all  joints  are  puttied.  On 
the  back  of  the  bbx  castings  are  lugs,  to  which  are  fixed 
the  steel  cables  supporting  the  series  of  boxes  from  the 
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top  of  the  shaft.  The  2300-volt  cables  are  carried  in 
conduit  directly  to  the  motor,  which  may  be  several  hun¬ 
dred  feet  distant  from  the  entry  shaft. 

Where  steam-driven  hoists  have  been  replaced  by  motor 
drive  in  the  Empire  District  substantial  gains  in  speed  and 
economy  have  been  recorded.  For  example,  the  American 
Davy  mine  at  Joplin,  after  installing  a  pair  of  75-hp,  220- 


Fig.  2 — Typical  Mine  Substation  in  Joplin  District. 

f 

volt  motor-driven  hoists,  is  now  hoisting  on  each  shift 
about  600  1400-lb.  cans  of  rock  per  day,  a  gain  of  fifty  to 
seventy-five  cans  per  hoist  per  day  over  the  steam  operation. 
The  hoisting  speeds  of  these  buckets  reach  1500  ft.  per 
minute,  and  the  operator  acquires  considerable  dexterity  in 
stopping  this  headlong  rise  at  precisely  the  proper  instant, 
hooking  the  upset  line  onto  the  bucket  and  discharging  the 
contents  into  the  crusher.  Successive  trips  to  the  250-ft. 
levels  have  been  made  at  32-second  intervals,  including  the 
lime  taken  to  empty  and  change  buckets. 

Motors  are  generally  used  about  the  mines  for  operating 
the  crusher  rolls,  jigs,  slime-tahles,  air  compressors  for 
drills,  etc.  Curiously  (on  account  of  the  open  nature  of 
the  ground)  no  electric  drills  have  been  found  to  work 
satisfactorily  in  the  Joplin  district,  ^although  many  are 
in  practical  use  elsewhere.  Fig.  2  shows  the  interior  of 
a  ty))ical  mine  suhstation.  revealing  the  excellent  and 
Iiermanent  construction  which  characterizes  these  installa¬ 
tions.  The  large  motor  shown  drives  an  air  compressor. 


Fig.  3 — 220-Volt  Motor  Operating  Small  Pump  and  Can-Car  Rall- 
\way  In  Mine. 


men  with  the  caution  insured  by  the  2300-volt  service.  The 
small  220-volt  motor  shown  underground  in  Fig.  3  was 
originally  installed  for  operating  a  small  pump.  It  has 
later  been  applied  to  pulling  the  cable  drawing  the  can 
cars  laden  with  ore  from  the  working  face  of  the  mine  to 
the  shaft.  By  means  of  the  belt  shown  the  little  motor  is 
thus  used  to  convey  material  during  mining  hours  and 
then  to  pump  water  at  other  times,  so  that  it  is  in  almost 
continuous  service. 

The  Empire  District  Electric  Company’s  37,000-hp,  25- 
cycle  system,  which  includes  steam,  gas-engine  and  water¬ 
power  plants,  is  connected  by  a  network  of  over  100  miles 
of  33,ooo-volt  transmission  lines.  The  transmission  voltage 
is  reduced  by  nineteen  different  substations  at  various 
points,  the  smallest  of  these  substations  having  500  kw 
rating.  The  towns  of  the  district,  aggregating  a  population 
of  over  100,000,  are  lighted  by  the  Empire  District  Electric 
Company,  two-phase,  60-cycle  energy  being  supplied  for 
this  purpose  by  motor-generator  sets. 

The  company’s  total  motor  load  now  aggregates  16,500 
hp,  made  up  from  among  125  different  mine  customers, 
whose  connected  rating  ranges  from  50  hp  to  1500  hp;  the 
power  requirements  of  115  miles  of  interurban  railway, 
and  the  commercial  power  load  of  Joplin,  Galena,  Webb 
City  and  Carterville.  All  energy  is  sold  by  meter  on  a 
demand  schedule,  the  amount  being  billed  to  mine  cus¬ 
tomers  in  hp-hours  instead  of  kw-hours,  since  the  mine 
operators  prefer  to  deal  with  the  former  more  familiar 
and  easily  understood  term. 

Mr.  George  E.  Hayler,  Jr.,  is  general  superintendent  of 
the  Empire  District  Electric  Company,  which  is  one  of 
the  Doherty  properties. 


MOTOR-OPERATED  LIFT  BRIDGE. 

A  Span  of  426  Ft.,  Weighing  780  Tons,  Lifted  by  Direct- 
Current  Motor  of  Crane  Type. 

The  great  new  Fratt  bridge,  which  is  now  being  com¬ 
pleted  across  the  Missouri  River  at  Kansas  City,  is  operated 
by  electric  motors  and  is  arranged  to  clear  river  steamboat 
traffic  on  a  lift  principle  quite  unique  among  movable  spans. 


Fig.  1— Motor-Operated  Lift  Bridge  at  Kansas  City,  with  Movable 
Deck  Half  Raised. 


and  in  the  background  is  another  motor  which  operates  the 
mill.  These  are  2300-volt  machines,  but  for  services 
smaller  than  30  hp  220-volt  motors  are  used  about  the 
mills  and  in  the  mines.  No  440-volt  motor  distribution  is 
permitted  in  the  mines,  since  it  is  believed  that  a  shock 
from  this  alternating-current  pressure  would  be  quite 
as  serious  as  from  a  higher  voltage,  while  not  inspiring  the 
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Besides  the  unusual  provision  of  its  movable  lower  deck, 
the  425-ft.  main  span,  carrying  two  railroad  tracks,  two 
electric-car  tracks,  a  railway,  and  foot  paths,  also  has  the 
distinction  of  being  the  longest  riveted  span  ever  built. 

As  shown  in  the  illustration,  the  bridge  is  a  double-decked 
structure,  the  lower  platform  of  which,  carrying  the  rail¬ 
road  tracks,  can  be  drawn  up  against  the  main  bridge  floor 
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by  steel  cables  which  pass  over  motor-operated  drums  and 
sheaves  and  are  counterbalanced  by  great  concrete  weights. 

The  lower  deck  is  divided  into  fourteen  panels  suspended 
by  vertical  hangers  from  the  truss  chords  when  the  deck  is 
lowered  into  normal  position.  From  each  of  these  uprights 
1.25-in.  steel  cables  pass  up  over  5-ft.  sheaves  on  the  top 
chords  and  thence  over  the  drums  to  the  counterweights. 


remain  extinguished  until  the  last  panel  is  in  position.  To 
prevent  overrunning  of  the  motors  in  raising  or  lowering 
the  deck  their  control  circuits  are  equipped  with  limit 
switches  in  the  form  of  worm-operated  contacts,  opening 
the  circuits  when  the  deck  reaches  the  end  of  its  travel. 

'I'he  movable  span  is  one  of  three  bridging  the  water, 
which,  with  the  steel-viaduct  approaches,  make  up  the  total 
length  of  4150  ft.  of  steel  structure.  The  upper  deck  is  at 
the  level  of  the  Kansas  City  streets,  the  purpose  of  the 
bridge  being  the  opening  up  of  a  large,  now  unused  terri¬ 
tory  lying  north  of  the  river  and  very  near  the  center  of 
the  city.  The  lower  deck  is  at  the  railroad  grade,  but  as 
the  Missouri  is  a  navigable  stream  a  clearance  of  55  ft.  is 
required  by  the  government. 

The  new  bridge  will  be  operated  with  central-station  en¬ 
ergy  from  the  Missouri  River  power  plant  of  the  Kansas 
City  Electric  Light  Company,  near  its  south  approach. 

The  firm  of  Waddell  &  Harrington,  who  have  designed 
many  famous  movable  bridges  in  this  country,  among  them 
the  Halsted  Street  lift  bridge  at  Chicago,  designed  the 
Kansas  City  structure,  the  unique  features  of  which  are 
the  patented  invention  of  Dr.  J.  A.  L.  Waddell. 


ELECTRIC  DRIVE  IN  A  LUMBER  MILL. 


Fig.  2 — Huge  Concrete  Counterweights  Operated  by  Two  250-hp 
Motors. 

The  deck  has  a  vertical  rise  and  fall  of  46  ft.,  clearing  the 
water  by  65  ft.  when  in  its  raised  position.  The  work  of 
raising  the  deck  is  done  by  two  250-hp,  550-volt  grounded- 
return  Westinghouse  direct-current  crane  motors,  either  of 
which  is  able  to  move  the  deck  singly.  These  motors  are 
mounted  in  the  housings  on  the  ends  of  the  span  and  each 
drives  its  drum,  over  which  pass  all  the  cables  of  the  adja¬ 
cent  half  of  the  bridge.  These  cables,  as  shown,  make 
only  90  deg.  or  less  arc  of  contact  on  the  winding  drum. 

To  enable  either  motor  to  operate  both  halves  of  the 
bridge,  should  the  other  motor  be  injured,  the  two  wind¬ 
ing  drums  are  themselves  interconnected  by  cables  and  move 
synchronously,  assuring  that  all  parts  of  the  deck  shall  rise 
together.  The  dead  load  of  the  deck  is  conterbalanced  by 
thirty-two  huge  concrete  block.s,  most  of  which  weigh  25 
tons  each.  As  constructed  the  bridge  is  stable  in  any  posi¬ 
tion,  so  that  the  motors  are  required  only  to  move,  but  not  to 
lift,  any  part  of  the  structure.  This  type  of  bridge  also 
avoids  the  heavy  wind  resistance  encountered  in  swing  and 
bascule  bridges,  which  represents  a  large  part  of  the  work 
done  by  the  motors  in  moving  those  types  of  bridge.  The 
deck  structure  is  of  nickel  steel,  having  the  same  strength  as 
a  deck  of  ordinary  carbon  steel  weighing  a  third  more.  As 
built,  the  total  weight  to  be  raised  is  about  780  tons,  while 
including  the  counterbalances  the  total  mass  moved  is  about 
1500  tons  through  46  ft. 

Either  or  both  of  the  250-hp  main  motors  can  be  con¬ 
trolled  from  either  station  at  opposite  ends  of  the  bridge. 
These  motors  are  fitted  with  magnetic  brakes  which  are 
automatically  applied  when  the  motor  circuit  is  opened. 

When  the  deck  is  in  its  normal  lower  position  its  steel 
parts  are  securely  seated  and  the  cables  are  relieved  of 
carrying  all  except  their  counterweight  loads.  To  fix  the 
deck  securely  in  position  it  is  held  down  by  twenty-six  in¬ 
terior  locks  and  two  end  locks,  all  operated  through  a  system 
of  rods  and  bell  cranks  by  a  15-hp  motor.  The  end  locks  are 
provided  with  large  bearing  surfaces  for  taking  the  brake 
thrusts  of  moving  train  loads  on  the  deck.  The  interior 
locks  are  niade  up  in  the  form  of  suspended  segments  which 
can  be  swung  together  to  arrest  the  bridge  motion  or 
opened  to  allow  it  to  be  raised. 

The  proper  seating  of  the  various  panels  is  reported  at 
tlie  operators’  houses  by  lamps  having  their  circuits  made 
up  of  contacts  in  series  at  each  panel.  In  this  way  the  lamps 


Thirty  Induction  Motors  Installed. — Power  Data  of 
Woodworking  Machinery. 

One  of  the  most  complete  motor-driven  industrial  plants 
in  Salt  Lake  City  is  the  lumber  mill  of  Morrison.  Merrill  & 
Company,  which  is  supplied  with  power  by  the  Utah  Light 
&  Railway  Company.  The  establishment  is  one  of  the  most 


Fig.  1 — Motor. Driven  Band  Rip-Saw. 

prominent  in  the  State  and  has  been  using  electric  power 
in  a  small  way  for  about  five  years.  Recently  the  expan¬ 
sion  of  the  company’s  business  necessitated  the  building  of 
a  new  mill  at  the  intersection  of  First  North  and  Third 
West  Streets,  and  after  an  investigation  of  the  merits  of 
individual-motor  driving  it  was  decided  by  the  owners  to 
install  electricity  throughout  the  establishment,  providing  a 
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separate  motor  for  every  machine  in  the  place.  Over  thirty- 
motors,  aggregating  about  225  hp  in  total  rating,  are  in 
service,  all  being  of  the  induction  type  and  varying  in  size 
trom  I  hp  to  35  hp.  A  list  of  the  machines  driven  and  the 
ratings  of  the  corresponding  motors  is  given  in  the  accom¬ 
panying  table. 

The  original  lumber  plant  of  this  house  contained  about 
58  hp  in  motors,  and  the  success  of  this  method  of  driving 
was  so  pronounced  that  electricity  received  favorable  con¬ 
sideration  when  the  present  building  was  erected  a  few 
months  ago.  The  mill  building  is  practically  too  ft.  square 
and  is  constructed  of  concrete  and  brick,  with  interior  mill 
type  of  framing,  having  two  stories  and  a  basement,  bhiergy 
is  brought  to  the  plant  by  a  220-volt,  three-phase  circuit, 
carried  along  the  exterior  of  the  building  from  a  step- 
down  transformer  installation  mounted  on  a  pole  in  the 
yard.  The  circuit  enters  the  building  in  iron  conduit  and 
passes  to  a  switchboard  mounted  in  a  glass-incased  frame 
on  panels  hung  about  10  ft.  from  the  Hoor  and  reached  from 
the  latter  by  a  short  stairway,  no  floor  space  being  recpiired 


tlust  and  shavings  from  its  machines  in  a  system  of  gal- 
vanized-iron  pipes,  which  ultimately  discharge  into  a  14-in. 
trunk  line  leading  to  a  neighboring  refrigerating  plant  about 
200  ft.  distant.  The  latter  establishment  burns  the  refuse 
in  its  boilers  and  .supplies  steam  heat  to  the  woodworking 
l)lant,  no  boilers  being  in  use  on  the  premises  of  the  latter. 
So  far  as  possible  motors  are  located  on  the  ceiling  of  either 
the  basement  or  the  first  story,  geared  and  short  belt  drives 
being  freely  used.  The  compactness  of  the  installation  from 
the  point  of  view-  of  the  motive-power  engineer  is  note¬ 
worthy.  Headroom  is  preserved  for  production  service, 
giving  a  maximum  freedom  in  handling  long  pieces  of  tim¬ 
ber,  both  by  team  and  by  hand.  The  direct  drive  insures 
steady  output,  which  is  specially  important  in  a  business 
where  skilled  labor  plays  so  essential  a  part.  The  cost  of 
energy  is  about  15  cents  per  1000  ft.  board  measure  handled 
in  the  machines,  and  electricity  has  kept  out  steam,  despite 
the  availability  of  free  shavings. 

TABLE  OF  MOTOR  DRIVES,  MORRISON,  MERRILL  &  COMPANY,  SALT 
LAKE  CITY. 


FIfl.  2 — Switchboard. 


for  the  fuse,  switch  and  meter  'installation.  The  switch¬ 
board  platform  is  about  9  ft.  x  4  ft.  x  i  ft.  in  dimensions, 
the  meter  being  readily  accessible.  The  platform  is  sup¬ 
ported  on  2-in  x  4-in.  floor  timbers  and  carried  from  above 
by  4-in.  x  4-in.  uprights.  The  current  coil  of  the  meter  is 
inclosed  behind  the  glass  casing. of  the  switchboard  in  front 
of  the  busbars. 

All  motors  are  wound  for  220-volt,  three-phase  service 
and,  as  the  induction  type  is  used,  such  speed  changes  as  are 
necessary  are  made  by  mechanical  means  at  the  different 
machines.  All  local-distribution  wiring  is  run  in  conduit. 
The  heaviest  machines  in  the  plant  are  equipped  with  ex¬ 
haust  fans  for  shavings  and  sawdust,  run  by  the  regular 
driving  motor.  In  many  woodworking  establishments  the 
exhaust  fans  are  run  even  when  the  machinery  is  shut  down, 
raising  the  power  consumption  unduly.  The  arrangement 
of  the  fans  at  the  Morrison-Merrill  plant,  as  above  noted, 
has  resulted  in  attractive  savings  in  power.  The  plant 
operates  nine  hours  per  day,  and  the  absence  of  belts  and 
line  shafts  has  been  found  to  result  in  greatly  improved 
conditions  of  production.  The  company  collects  all  the 


Machirn*.  Motor 


Column  lathe .  I  <  hp  1,700  r.p.m 

General  blower . .  1  i  '■  1,700 

One  6-in.  double-head  double-cope  tenoner, , 

Hawley  &  Hermance .  1  5  "  1 ,  7(K) 

fine  double-spindle  emery  wheel .  1  1  1,700 

One  Hall  &  Browne  4-in.  sash  sticker .  1  '  1 ,  700 

One  American  hollow-chisel  mortiser  and  rel-| 

isher . ■  1  >  I  ,  700 

One  New-Britain  Machine  Company  No.  7  chain' 

mortiser . i  1  "  1,700 

One  49-in.  .I-roll  Berlin  Sander  No.  24  and  1 

12-in.  Oneida  blower .  1  2.'  900 

One  I  OK  Berlin  molder  and  1  12 -in.  Oneida 

blower . ,  1  .1.’  "  9(K) 

One  281  Berlin  band  rip  saw . |  I  1  5  ”  1,200 

I 

One  8-in.  sash  sticker  and  Oneida  blower  .  1  10  '  1,200 

One  self-feed  rip  saw . .  1  5  '  1 . 7(M1 

One  arm  Sander . I  1  .1  “  1,700 

One  36-in.  band  saw . |  1  f  "  1,700 

One  window-frame  machine  with  cross-cut  saw  I  1  1  1,700 

One  double  head  shaper  for  sash  work .  1  >  "  1 .700 

One  Berlin  rip  saw.  No.  226 . i  1  3  “  1,700 

One  swint?  cut-off  saw .  i  1  .3  '  1,700 

One  slasher  cut-off  saw .  1  i  '  1.700 

One  24-in.  joiner,  Berlin  No.  199 . j  1  '  "  1.700 

One  rip  saw . j  1  '  •  i ,  800 

fine  small  variety  saw . ,  1  .3  "  1 .800 

One  window-frame  pocket  machine,  double  : 

head  rip  saw  and  double  cross  cut .  1  ,3  1,700 

One  18-in.  Berlin  planer .  1  74  '  900 

One  Dado  machine .  1  f  "  1,700 

One  small  drill  pr«ss . I  12"  1,700 

One  jiK  saw . '  1  2  "  1,700  “ 

One  small  rip  saw .  1  .1  "  1 .700 

One  20-in.  joiner .  1  3  "  1,700 

fine  freight  elevator .  1  74  "  1,120 

One  30-in.  surfacer  (double),  Berlin  No.  177...  '  1-35  "  900 

Four  small  machines  not  accounted. 


COST  OP  hne»gy 

April  8  to  May  9,  1911,  consumed  3.650  kw-hours.  rate  .1  8  cents  $138.70 
e<tuals  one  month.  Maximum  demand,  65  hp. 


CURING  MEATS  WITH  THE  AID  OF  ELECTRICITY. 


Time  of  Curing  Bacon  Reduced  by  Electricity  from 
Eighteen  or  Twenty  Days  to  Three  or  Four  Days. 


Hams  arc  (irdinarily  cured  by  pickling  from  ninety  to  loo 
days  in  a  solution  of  salt,  sugar  and  saltpeter,  during  which 
period  they  must  be  frequently  changed  in  position.  .•X 
Cincinnati  packer  has  discovered,  however,  that  if  6o-cycle 
alternating  current  be  passed  through  the  brine  containing 
the  hams  the  pores  of  the  meat  are  opened  to  the  fluid  and 
the  same  hams  can  be  completely  cured  in  from  thirty  to 
thirty-five  days. 

This  effects  a  considerable  saving  in  plant  space,  ma¬ 
terial,  labor  and  investment,  and  the  product  obtained 
equals  in  all  respects  the  naturally  pickled  ham.  Of  special 
interest  in  this  regard  is  the  fact  that  the  packers,  J.  C 
Roth  &  Company,  pride  themselves  upon  the  unmatched 
flavor  obtained  by  their  secret  pickling  formula,  a  priceless- 
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heritage  handed  down  through  several  generations,  and 
therefore  would  hardly  permit  any  mere  advantage  of 
saving  time  to  affect  the  unique  local  reputation  of  their 
product. 

The  green  hams  to  be  cured  are  piled  on  trays  in  wooden 
vats,  16  ft.  X  4  ft.  X  5  ft.,  each  vat  holding  about  5000  lb. 
of  meat.  At  the  ends  of  the  vats  are  the  electrodes,  each 


Fig.  1 — Interior  of  Curing  Vat,  Showing  Set  of  Electrodes  In 
Tile  Tubes. 


set  comprising  five  dV^-in.  carbon  cylinders  4  ft.  long,  in¬ 
closed  in  unglazed  6-in.  tubular  tiles.  The  vertical  arrange¬ 
ment  of  these  electrodes  and  their  connection  to  the  lead 
wires  are  shown  in  Fig.  i,  from  a  photograph  of  the  interior 
of  the  vat.  .After  the  hams  are  in  position  the  brine,  held 
at  a  temperature  of  34  deg.  to  36  deg.  Fahr.,  is  turned  into 
the  vat  and  kept  circulating  by  motor-driven  pumps  on 
the  floor  below.  From  the  switchboard  a  current  strength 
of  30  amp  to  35  amp.  60-cycle  alternating,  is  turned  through 
the  vat,  the  drop  in  potential  between  the  opposite  sets  of 
electrodes  being  about  40  volts.  This  discharge  is  usually 
continued  throughout  the  pickling  period  of  a  month  or 
more,  although  recent  experiments  seem  to  show  that 
equally  good  results  are  obtained  by  using  the  current  flow 
alternately  twenty-four  hours  on  and  twenty-four  hours  off. 
In  the  same  way  bacon,  which  ordinarily  requires  eighteen 
to  twenty  days,  can  be  completely  cured  in  three  or  four 
(lays. 

The  Roth  plant  now  has  ten  of  these  5000-lb.  electric 
vats  in  continuous  service.  The  company  operates  its  own 
loo-kw  direct-current  steam  plant,  and  alternating  current 
for  energy  for  pickling  is  obtained  through  an  inverted 


Fig.  2 — Row  of  Ten  Electric-Curing  Vats  in  Roth  Plant. 


rotary  converter.  By  means  of  face-plate  contact  arms 
the  strength  of  current  flowing  in  any  circuit  can  be  ad¬ 
justed,  and  an  intermediate  position  of  the  vat  switches 
cuts  the  ammeter  in  circuit  for  making  the  current 
adjustment. 

The  present  curing  vats  have  been  in  use  nearly  a  year, 
and  are  the  result  of  nearly  four  years’  experimenting  at 


the  Cincinnati  plant.  During  the  course  of  these  tests 
direct  current  was  first  used,  but  the  products  of  electrol¬ 
ysis  liberated  at  the  electrodes  fouled  the  solution  and 
caused  changes  in  its  composition.  With  alternating  cur¬ 
rent  these  effects  are  avoided,  but  the  pore-opening  action 
remains.  The  new  vats  and  electric-treating  apparatus 
were  built  by  the  Fdectric  Meat  Curing  Company,  Cleve¬ 
land,  Ohio,  which  is  now  planning  several  other  installa¬ 
tions  of  the  principle. 

Electricity  plays  a  number  of  other  important  roles 
around  the  Roth  plant.  F'rom  the  pickling  vats  the  hams 
are  hauled  to  the  smokehouses,  1400  ft.  distant,  by  two 
iio-volt  one-ton  locomotives.  The  trucks  used  have  24-in. - 
gage  grooved  wheels  for  running  on  the  tracks,  but  when 
trundled  along  the  floors  their  large  rubber-tired  wheels 
are  brought  into  use.  The  company's  modern  garage  con¬ 
tains  six  electric  trucks,  from  i-ton  up  to  lo-ton  capacity, 
and  a  number  of  electric  runabouts  for  its  local  salesmen. 
All  elevators  in  the  building  are  of  the  automatic  electric 
type,  and  motors  are  used  for  slicing  meats,  crimping  extra 
covers  on  cans  for  long-distance  shipments,  branding  hams, 
operating  vacuum  conveyor  systems,  phonographs,  mailing 
machines,  adding  machines,  etc.  The  offices  are  heated  in 
winter  by  thirty-five  non-luminous  resistor-type  radiators. 
The  various  refrigerating  brines  and  pickling  liquors  are 
handled  by  motor-driven  pumps,  and  in  the  roof  garden  is 
a  large  swimming  pool,  holding  17,500  gal.,  water  for 
which  is  pumped  electrically.  The  presence  of  this  pool 
has  an  important  fire-insurance  value  to  the  building.  Chil¬ 
dren  of  the  employees  and  neighborhood  are  welcomed  to 
this  airy  playground,  while  for  their  elders  on  the  floor 
below  there  is  an  auditc^rium  with  a  stage  and  large  elec¬ 
tric  organ. 

FEEDER-LINE  CONSTRUCTION  AT  CINCINNATI. 


Method  Whereby  Life  of  Pins  is  Trebled. 


For  making  turns  on  its  4500-volt  No.  00  feeder  lines  tlie 
Cincinnati  Union  Gas  &  Electric  Company  has  adopted  the 
rigid,  dead-ended  construction  shown  in  the  accompanying 
sketch.  Whereas  the  life  of  the  former  pin-type  construc¬ 
tion  was  barely  three  years,  the  strain-bolt  type  bids  fair 
to  last  ten. 

As  illustrated,  all  wires  are  dead-ended  to  wood  strain 
insulators  attached  by  bolts  inserted  through  the  oak 

arms,  the  unbalanced  stresses  being  in  turn  transmitted  to 
guy  lines  attached  to  the  ends  of  the  cross-arms.  The  stiff- 
wire  jumpers  used  to  connect  between  the  dead-ended  lines 
are  bent  accurately  into  square  turns  on  the  ground,  and 
when  in  position  are  supported  on  insulators  on  the  out¬ 
side  of  the  turns,  as  shown.  The  whole  construction  i> 
thus  made  rigid,  and  the  appearance  is  very  pleasing. 
Hickory  strain  insulators  are  u.sed,  made  in  the  company’s 
own  shops.  These  insulators  measure  'lYi  in.  in  maximum 
diameter  and  26  in.  between  the  eyes  formed  by  their  end 
straps.  The  cross-arms  for  corner  work  are  of  oak,  3^4  in. 
by  4^4  in.  in  section,  and  are  slightly  longer  than  the 
standard  arm.  The  wide  clearance,  30  in.,  between  pole 
pins  contributes  to  the  convenience  and  safety  of  linemen. 
Joints  between  jumpers  and  line  wires  are  wrapped  and 
soldered.  As  shown,  the  short  inside  jumpers  are  without 
support,  but  the  outer  ones  are  carried  up  and  over  in¬ 
sulators  on  the  cross-arms.  The  strain  bolts  are 

cut  extra  long  to  permit  adjustment  for  slack,  etc. 

On  the  poles  next  to  each  turn,  branch  or  other  departure 
from  the  straight  construction  the  phase  wires  are  clearly 
designated  by  porcelain  numbers  screwed  to  the  cross-arms. 
Painting  the  numbers  on  the  arms  was  found  expensive 
and  unsatisfactory,  as  the  figures  were  not  durable.  The 
porcelain  numbers,  white  on  a  blue  background,  can  be 
changed  as  desired,  and  may  even  be  allowed  to  fall  from 
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the  pole  tops  without  injury.  A  test  for  proper  porcelain 
material,  according  to  Mr.  F,  R.  Healey,  line  superin¬ 
tendent  of  the  company,  is  a  sharp  hammer  blow  on  the 
face  of  the  letter.  If  the  porcelain  cracks  from  the  metal 


in  large  flakes  the  material  is  poor,  but  if  the  coating 
ailheres  tightly  except  for  small  cracks  at  the  point  of  con¬ 
cussion  the  figures  may  be  accepted  as  fit  for  the  rough 
use  of  line  work.  These  letters  are  also  placed  at  intervals 
in  very  long,  straight  runs,  so  that  in  case  of  trouble  line¬ 
men  will  not  be  required  to  go  far  to  identify  the  phase 
positions.  Cross-arms  of  W'ashington  fir  are  used  on  such 
straight-away  construction. 


SOME  NOTES  ON  PUMPS. 

By  W.  H.  Wakeman. 

Fig.  I  illustrates  one  of  a  pair  of  duplex  pumps  that  are 
used  on  light  service.  Water  flows  to  them  under  20  lb. 
pressure,  and  they  raise  it  to  45  lb.  for  use  in  a  large 
building.  If  it  was  necessary  to  raise  this  water  15  ft.  or 
20  ft.  by  suction  large  air  chambers  would  be  considered 
essential,  but  none  were  included  in  the  original  equipment, 
except  one  on  the  combined  discharge  pipe.  The  valve 
shown  in  the  illustration  is  provided  to  shut  ofif  the  supply 
when  the  pump  must  be  packed,  etc.  One  of  these  pumps 
is  sufficient  for  the  service  required,  but  two  were  installed 
to  insure  continuous  service,  which  is  an  excellent  plan,  as 
it  enables  the  engineer  to  take  better  care  of  them  than  is 
possible  with  only  one  in  use,  as  he  can  shut  down  one  at 
any  time  and  use  the  other. 

Although  water  flowed  to  these  pumps  under  pressure, 
they  were  noisy  part  of  the  time  when  only  one  was  in 
operation,  and  therefore  the  other  was  also  started  to 
afford  temporary  relief  from  the  shocks  and  jars,  but  this 
was  not  satisfactory.  .\n  air  chamber  made  of  4-in.  pipe 
was  put  on  opposite  to  the  inlet  pipe,  as  shown,  and  it 
proves  to  be  a  great  improvement,  as  either  of  them  can  be 
run  faster  than  before  with  but  little  noise.  It  was  much 
less  trouble  and  expense  to  locate  this  air  chamber  as 
illustrated  than  to  cut  it  into  the  supply  pipe,  and  it  could 
not  do  better  work  than  it  does  in  its  present  location,  be¬ 
cause  it  cushions  the  suction  chamber,  thus  preventing  the 
ram-like  action  that  w'ould  otherwise  take  place  when  the 
body  of  water  in  that  pipe,  especially  where  it  is  straight 
for  many  yards,  is  started  into  rapid  motion,  and  then  sud¬ 
denly  checked  by  the  pump. 

Fig.  2  shows  the  water  piston  of  a  hot-water  pump  that 
is  packed  wdth  fibrous  packing.  One  day  I  noticed  that 
the  pump  from  which  this  was  taken  was  running  much 


faster  than  usual  with  the  ordinary  load.  Investigation 
showed  that  nearly  all  of  the  packing  was  in  good  order, 
but  there  was  a  groove  cut  completely  across  it,  as  shown 
at  2,  thus  forming  a  passage  which  caused  excessive  “slip.” 
It  is  my  custom  when  packing  such  a  pump  to  put  the  joint 
in  the  fir.st  ring  at  the  top,  the  second  directly  opposite,  the 
third  at  the  right  hand  and  the  fourth  at  the  left  hand,  thus 
“breaking  joints”  effectually.  To  allow  for  expansion  of 
the  packing  rings  when  soaked  in  hot  water  the  joints  were 


Fig.  1 — Duplex  Pump. 


left  open  i'l.  or  more.  See  Fig.  3.  This  formed  a  weak 
spot,  and  water  entering  here  had  succeeded  in  cutting  a 
groove  through  the  three  other  rings.  Although  this  cus¬ 
tom  had  been  followed  for  several  years  this  was  the  first 
failure  of  the  kind  noted,  but  ever  since  that  experience 
the  joints  are  made  as  illustrated  in  Fig.  4.  without  regard 
to  expansion  of  the  packing. 

The  packing  in  this  pump  is  “set  out”  or  expanded  by  a 
tapering  nut  screwed  on  the  rod.  Another  pump  in  this 
plant  has  only  stiff  rings  of  packing,  without  any  device 
to  prevent  them  from  collapsing,  except  a  thin  brass  band 
that  is  not  worthy  of  consideration.  Still  another  is  fitted 
with  a  solid  bronze  piston,  except  the  follower  plate,  which 
is  put  on  separate  and  held  in  place  by  a  nut.  See  Fig.  5, 
which  contains  no  packing.  When  this  is  in  the  water 
cylinder  it  leaves  a  space  *4  i*!-  wide  in  which  to  put  the 
packing.  For  hot  water  it  is  desirable  to  use  square  duck 
packing,  but  this  must  be  just  the  right  size  to  fill  the  space, 
or  it  wdll  leak  badly,  as  no  means  are  provided  for  adjusting 
it.  While  it  can  be  forced  into  place,  it  requires  more  or 
less  skill  to  do  it,  also  a  fair  stock  of  patience,  especially 
if  time  for  doing  the  job  is  limited  and  the  limit  is  nearly 
reached.  Where  packing  can  be  put  in  comparatively  loose 
and  expanded  afterward  it  is  much  more  convenient,  but 
it  affords  an  ignorant  or  careless  engineer  a  chance  to 
expand  it  too  much. 

Fig.  6  illustrates  the  worst-scored  pump  piston  rod  that 


Fig.  2 — Water  Piston  of  a  Hot-Water  Pump. 

I  ever  saw.  Hot  water  from  a  heating  system  was  de¬ 
livered  to  a  receiver,  to  which  this  pump  was  connected 
through  a  pipe  that  was  buried  in  the  ground  for  several 
rods.  Sand  came  into  the  receiver  with  the  hot  water,  but 
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whether  this  was  due  to  an  imperfect  joint  or  to  a  corroded 
pipe  will  never  be  known.  The  pump  was  nearly  new,  but 
the  rod  where  it  went  into  the  water  cylinder  was  worn 
down  1/5  in.  by  actual  measurement.  While  this  does  not 
appear  to  be  very  bad  when  stated  as  a  fraction  of  an 


Figs.  3  and  4 — Joints  in  Packing. 

inch,  it  looks  a  great  deal  worse  when  the  rod  is  examined, 
especially  when  the  full  diameter  is  only  l  *4  ir>- 

The  steam  cylinder  of  Fig.  7  is  8  in.  in  diameter.  The 
water  plunger  is  formed  by  continuing  the  piston  rod  into 
the  water  cylinder,  according  to  common  practice,  but  there 
is  no  piston  on  the  end  of  it,  and,  considering  that  it  is  only 
^  in.  in  diameter,  it  is*  an  easy  matter  to  secure  a  very 
high  water  pressure.  This  constitutes  an  outside  packed 
plunger  pump  of  the  hydraulic  style,  because  the  total  force 
of  steam  acting  on  an  8-in.  piston,  minus  the  friction  load, 
is  exerted  on  a  ^-in.  plunger.  It  is  used  to  operate  the 
rams  in  a  pair  of  lumber  dry  kilns,  to  which  it  is  connected 
by  ordinary  pipe  and  valves.  Sometimes  the  water  pressure 


Fig.  5 — Method  of  Installing  Packings. 

is  raised  until  the  pump  stops  with  60  lb.  steam  pressure. 
Why  does  not  this  burst  these  connections? 

The  owner  of  this  plant  installed  one  dry  kiln  complete, 
and  several  years  later  another  was  added.  The  pumps 
were  run  by  laborers  or  whoever  happened  to  be  available 
for  the  purpose,  and  consecpiently  became  dilapidated  in 
appearance  and  very  uncertain  in  action.  I  dismantled  both 
of  them,  selected  the  best  parts  of  each,  had  some  of  them 
repaired  and  made  one  good  pump  out  of  the  pair.  This 
was  connected  to  both  kilns,  conscfiuently  each  was  op¬ 
erated  when  wanted.  This  was  practical  because  neither 
was  pumped  up  more  than  about  twice  per  week  and  both 
were  not  required  at  the  same  time. 

Fig.  8  is  an  oil  pump  that  is  used  to  force  oil  into  the 
steam  pipe  of  a  duplex  pump.  This  pump  takes  hot  water 
from  a  receiver  in  the  usual  way,  and  therefore  it  is  con¬ 
trolled  by  a  balanced  valve  opened  and  closed  by  a  float. 
The  oil  pump  shown  is  connected  on  the  boiler  side  of  this 
valve  because  it  requires  lubrication  about  once  each  day. 
When  this  pump  was  new  it  worked  hard,  but  no  special 


Fig.  6 — Pump  Piston  Rod. 

attention  was  given  to  it,  because  it  was  expected  to  move 
easier  as  it  grew  older.  On  the  contrary,  it  worked  harder, 
and  finally  but  very  little  oil  could  be  forced  through  it. 

The  internal  construction  and  condition  of  it  are  shown 


in  Fig.  9.  In  this  connection  the  reader  should  remember 
that  oil  is  pumped  downward  through  the  passages  shown 
against  steam  pressure ;  hence,  whenever  the  plunger 
(which  is  not  shown)  is  drawn  upward  oil  would  be  blown 


out  if  means  were  not  provided  to  prevent  this  action. 
With  the  needle  valve  open  the  plunger  is  brought  down¬ 
ward,  forcing  oil  through  the  upper  check  valve,  which  is 
thus  carried  downward  against  the  action  of  a  spiral  spring. 
When  the  plunger  is  drawn  upward  oil  cannot  follow  it, 
because  this  check  valve  closes.  Below  the  needle  valve 
there  is  a  ball  check  valve,  and  this  caused  the  trouble 
mentioned.  The  ball  had  worked  down  into  the  spring,  as 
illustrated,  until  it  was  below  the  center,  and  when  oil 
flowed  down  it  took  the  ball  and  entirely  closed  the  lower 


opening;  hence  only  a  few  drops  escaped,  after  which  no 
more  could  pass.  The  bushing  3  was  taken  out,  the  ball 
removed  from  the  spring  and  placed  on  top  of  it,  where  It 
now  forms  a  perfect  joint  and  prevents  oil  from  going  up¬ 
ward  when  the  needle  valve  is  opened,  but  allows  oil  to 
pass  downward  freely.  This  defect  was  undoubtedly  due 
to  ignorance  on  the  part  of  a  workman  in  the  shop  where 


Fig.  9 — Section  of  Valve. 


this  pump  was  made,  as  the  ball  remains  in  its  proper  place 
and  oil  is  easily  pumped  against  the  steam  pressure,  thus 
indicating  that  if  it  had  been  correctly  placed  when  the 
machine  was  assembled  it  would  have  remained  there. 
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SPACE  REPRESENTATION  OF  CENTRAL-STATION 
RATES.' 

An  Analytical  and  Graphical  Study  of  Central-Station 
Rates  and  Their  Representation  in  Space  by 
Means  of  Points  on  Planes. 


liv  Hugo  K.  Risen mengek. 


Every  sj-stem  of  elcctric-scrvice  rates  with  very  few 
exceptions  is  built  up  on  only  the  two  elements  of 
the  customer’s  energy  consumption  as  measured  by 
a  watt-hour  meter  and  of  his  maximum  demand  on  the 
central  station,  either  as  measured  by  a  demand  meter  or  as 
defined  by  a  limiting  device  or  as  represented  by  something 
more  or  less  equivalent  to  the  maximum  demand,  such  as 
kilowatts  connected,  number  f)f  sockets  connected,  number 
of  rooms,  floor  area,  etc. 

This  means  that  for  each  definite  system  of  rates  the 
amount  a  of  the  customer’s  monthly  (or  yearly)  bill  is  a 
function  F  of  his  energy  consumption  c  and  his  maximum 
demand  d. 


a  —  F  {d,e)  (i) 

The  nature  of  the  function  depends  entirely  on  the 
nature  of  the  rates :  in  fact,  the  function  is  the  respective 
rates  system,  mathematically  expressed.  The  rates  system 


to  c  d,  and.  therefore  is  i)roportional  to  this  customer's 
load-factor. 

riiis  angle  has  a  certain  maximum  value  which  corre¬ 
sponds  to  the  load-factor  too  per  cent,  or  730  hours’  use 
per  month.  All  points  in  the  plane  beyond  the  100  per 
cent  load-factor  line  (that  is,  in  the  shaded  part  of  Fig. 
i)  have  no  equivalent  in  actual  practice  since  their  load- 
factor  is  larger  than  too  per  cent.  From  the  above  it  is 
clear  that  all  points  on  a  line  issuing  from  the  origin  O 
represent  customers  with  the  same  load-factor. 

Rising  from  the  bottom  plane  into  the  third  dimension, 
there  is  measured  off  upward  from  the  characteristic  point 
of  every  customer  the  amount  of  his  bill  under  the  system 
of  rates  being  considered  and  the  upper  ends  of  all  these 
verticals  form  the  surface  representing  the  rate  system. 
The  load-factor  lines  then  change  into  vertical  load-factor 
planes  passing  the  origin  of  co-ordinates  O  and  including 
the  angle  ^  with  the  plane  of  co-ordinates  ad.  For  every 
point  on  such  a  plane  the  load-factor  represented  by  the 
value  f  is  proportional  to  tan  ^  and  is  constant.  There¬ 
fore  a  certain  part  of  the  surface  will  he  cut  off  for  prac¬ 
tical  purposes  by  the  vertical  100  per  cent  load-factor  plane. 
(This  part  has  been  painted  black  on  the  models,  photo¬ 
graphs  of  which  are  reproduced  in  the  accompanying  illus¬ 
trations.) 

In  many  cases  it  is  possible  to  express  the  same  system 


Figs.  1,  2  and  3 — Space  Representations  of  Amount  of  Variation  of  Bill  with  Energy  and  Power  Charges. 


is  cliaracterized  by  its  equation  (^1),  which  shows  the  way 
for  a  graphical  representation.  .\s  there  are  three  vari¬ 
ables  (/.  d  and  i\  use  must  he  made  of  three  dimensions  and 
a  solid  rectangular  system  of  co-ordinates.  The  geometri¬ 
cal  representation  will  then  he  a  surface  in  space.  I'he 
surface  represents  tapiation  (  1 )  in  the  same  way  in  which 
a  curve  in  a  plane  represents  an  ecpiation  between  two  vari¬ 
ables.  Since  the  surface  corresponds  exactly  to  the  equa¬ 
tion.  and  the  equation  characterizes  the  rates  .system,  the 
surface  can  also  be  used  to  characterize  the  system  of 
rates. 

.Ml  lengths  in  the  direction  of  the  axis  of  e  are  meas¬ 
ured  in  kw-hours,  those  in  the  direction  of  d  in  kilowatts 
(or  rooms,  square  feet,  number  of  sockets,  etc.),  whereas 
the  scale  in  the  vertical  direction  axis  a  is  given  in  dollars 
(or  cents).  In  the  following  the  axes  of  </  and  e  have 
been  assumed  as  being  horizontal,  while  the  axis  of  a 
is  vertical.  The  axis  of  d  (kilowatt  axis)  is  assumed  to 
run  from  the  contemplator  toward  the  right  side  of  the 
background,  the  axis  of  c  (kw-hours)  towanl  the  left. 

I'aking  only  the  two  horizontal  axes  d  and  c  into  consid¬ 
eration,  each  individual  customer  is  represented  by  a  point 
on  the  horizontal  bottom  plane — his  "characteristic  point” 
/’,  I'ig.  1.  This  i)oint  being  connected  with  the  origin  of 
co-ordinates,  the  line  OP  will  include  an  angle  ^  with  the 
axis  of  demand  OP,  the  tangent  of  which  is  proportional 

'The  principles  underlying  the  system  of  representation  of  rates  which 
is  described  in  this  article  were  first  published  by  the  author  as  contri¬ 
bution  to  the  report  of  the  rate  research  committee  of  the  National  Elec¬ 
tric  Light  .-Vssociation  at  the  recent  yearly  convention  of  the  latter  in 
.N  ew  York. 


of  rates  by  various  .schedules  .so  that  at  first  sight  the.se 
various  rate  schedules  seem  to  be  dififerent  from  each  other, 
whereas  they  are  inherently  the  same.  I'lie  criterion 
whether  two  rate  schedules  are  expressing  the  same  rate 
system  is  that  when  they  are  reduced  to  mathematical  func¬ 
tions  these  functions  are  the  same  in  both  cases  and  conse¬ 
quently  the  representing  surface  is  also  the  same. 

We  will  now  see  what  kinds  of  surfaces  we  get  under 
dififerent  circumstances. 

One  of  the  simi)lest  cases  is  the  straight  kw-hour  meter 
rate.  Call  the  kw-hour  charge  c  cents  per  kw-hour,  then 
function  /•'  takes  the  shape 

a:::^F  (d,c)  ( (/  ill  cents)  (2) 

The  straight  meter  rate  is  a  special  case  since  the  bill 
is  now  independent  of  the  maximum  demand.  TIk  geo¬ 
metrical  correlate  is  a  plane  passing  through  the  axis  of  d 
and  rising  from  the  horizontal  bottom  plane  of  dc  at  an 
angle  the  tangent  of  which  is  proportional  to  the  kw-hour 
charge 

A  similar  solid  would  represent  the  flat  rate  based  on  the 
kilowatts  of  maximum  demand,  except  that  this  model 
would  have  to  be  turned  around  by  qo  deg.  with  respect  to 
the  former. 

riie  equation  is  a  =  y.d  ( 3  ) 

where  v  is  the  unit  charge  jier  kilowatt  ma.ximum  demand 
(kilowatts  connected,  etc.)  in  cents  and  is  proportional  to 
tan  5". 

A  combination  of  the  straight  kw-hour  rate  system  and 
the  kilowatt  flat-rate  system  makes  up  the  Hopkinson  rate. 
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In  the  same  way  a  combination  of  Figs.  2  and  3  repre¬ 
sents  the  Hopkinson  system  (Fig.  4)  with  the  charges  rep¬ 
resented  by  the  tangents  of  the  angles  r  and  s 

The  equation  is  a  =  yd  -j-  cc  (4) 

and  this  is  an  equation  of  the  first  degree  representing  a 
plane.  Setting  d  =  o  we  get  the  equation  of  the  trace  of 
the  plane  on  the  nc  plane  of  co-ordinates  a  =  ze\  that  means 


Fig.  4 — Representation  of  Hopkinson  System. 

this  trace  rises  at  an  angle  from  the  axis  of  e.  the  tangent 
of  which  is  r 

tan  r  =  z 

Similarly  we  get  tan  s  =  y 

(Jne  step  further  is  the  three-charge-rate  system,  or 
Doherty  rate  system,  according  to  which  each  cus¬ 
tomer  pays  a  certain  constant  amount  per  month  which  is 
independent  of  either  his  kilowatt-maximum  demand  or 
the  kw-hours  consumed.  In  addition  he  is  charged  an 
amount  proportional  to  his  maximum  demand  and  another 
one  i)roportional  to  Iiis  energy  consumption.  The  cus¬ 
tomer’s  bill  is  then 

(I  —  .r  r  dy  t's  (  5  ) 

where  x,  y  and  are  constants  for  each  individual  system 
of  rates,  x  being  the  monthly  customer  charge  in  cents,  y 
and  s  kilowatt  charge  and  kw-hour  charge  as  above. 

This  equation  again  is  that  of  a  plane;  this  time  it  is 
not  a  special  case,  but  a  plane  in  a  general  position  in 
space  (Fig.  5).  Setting  both  d  and  e  =  o,  equation  (5)  re¬ 
duces  to  a  =  JT,  which  means  that  the  plane  intersects  the 
axis  of  a  at  the  distance  x  above  the  origin.  I'rom  this  it  is 
seen  that  the  customer  charge  x  is  geometrically  repre¬ 
sented  by  the  vertical  distance  above  the  origin  O.  at  which 
the  plane  of  rates  intersects  the  axis  of  a.  The  passing  of 
the  plane  of  rates  through  the  origin  0  would  mean  that  no 
customer  charge  is  made,  and,  on  the  other  hand,  the  higher 
the  point  of  intersection  between  the  plane  of  rates  and 
the  axis  of  a  is  located  above  O  the  larger  the  customer 
charge  will  be,  whether  it  is  explicitly  expressed  in  the 
rate  schedule  or  not. 


Fig.  5 — General  Representation  of  Plane  in  Space. 

d  he  demand  and  energy  charges  y  and  2  are  geometri¬ 
cally  represented  by  the  tangents  of  the  angles  which  the 
traces  of  the  plane  include  with  the  respective  horizontal 
axes. 

T.caving  out  for  the  present  such  rates  as  result  in  equa¬ 
tions  of  higher  than  the  first  degree,  and.  therefore,  in 
curved  surfaces,  it  is  seen  from  the  above  that  the  Doherty 


system  is  the  general  case,  and  the  Hopkinson  system,  the 
flat-kilowatt  rate  and  the  straight-meter  rate  are  only  spe¬ 
cial  cases. 

There  are,  however,  other  special  cases  possible  and 
widely  applied ;  fo'r  instance,  both  kilowatt  charge  and  kw- 
hour  charge  are  zero  and  only  the  constant  is  charged. 

This  will  take  place  in  all  such  cases  where  a  minimum 
charge  applies;  for  instance,  if  it  is  stipulated  that  no  bills 
are  made  out  below’  $i  per  month,  all  those  customers 
who  according  to  the  rest  of  the  rate  schedule  would  be 
charged  les.s  tlian  $i  w’ill  then  be  charged  only  by  this 


Fig.  6 — Representation  of  Constant  Charge. 

minimum  charge  of  $l  and  neither  kilowatt  charges  nor 
kw-hour  charges  will  be  made  to  them.  The  graphical  rep¬ 
resentation,  of  course,  is  found  (by  setting  the  angles  r 
and  s  =  o)  as  a  horizontal  plane  at  the  distance  x  above 
the  bottom  plane  (Fig.  6). 

Another  special  case  w'hich  occurs  in  the  practice  of  rates 
can  be  found  by  setting  only  the  demand  charge  y  of  the 
three-charge  system  equal  zero  (angle  j  =  o) 

a  =  x-\-cc  (6) 

This  would  mean  a  combination  of  a  constant  amount  x 
with  a  kw-hour  charge  c  (Fig.  7).  The  customer  is 
charge<l.  first,  the  constant  of  say  $50  per  month  and.  sec¬ 
ond,  on  top  of  this  a  charge  of  3  cents  per  kw-hour. 

It  ought  to  be  understood  that  this  and  similar  kinds  of 
rates  are  usually  not  given  in  this  simple  form  in  the  sched¬ 
ules.  l)ut  the  form  given  by  the  schedules  can  be  reduced 
into  the  above  shape,  as  will  be  shown  later.  It  is  interest¬ 
ing  to  see  that  a  great  number  of  central  stations  (in  fact, 
probably  the  majority  of  them)  are  using  for  certain  classes 
of  their  customers  a  pure  three-charge  system  without  ex¬ 
plicitly  making  the  three  charges.  The  three  charges  are. 
however,  usually  only  implied,  being  concealed  or  dis- 
gui.sed  in  one  or  the  other  way.  as  will  be  shown  later. 

Many  central  stations  offer  different  rate  schedules  to  the 
customer  and  leave  the  option  to  him  on  which  one  of  these 
schedules  he  wants  to  be  served.  The  customer,  of  course, 
will  choose  the  schedule  which  gives  him  the  lowest  bill. 
This  amounts  to  the  same  as  if  only  one  schedule  applied 
to  each  separate  point  of  the  bottom  plane  and  this  schedule 
will  always  be  the  one  represented  by  the  low'er  plane. 

A  similar  combination  of  schedules — whetlie.r  optional  or 


Fig.  7 — Constant  Amount  Plus  a  Kw-hour  Charge. 

not — is  in  use  in  the  majority  of  cases  and  the  schedules 
used  are  almost  universally  of  the  three-charge  system  type 
— including  its  special  cases,  which  result  in  setting  one  or 
two  of  the  charges  =  o.  In  many  cases,  however,  the 
charges  are  not  given  in  this  simple  way,  but  are  concealed 
and  disguised  and  can  only  he  found  by  a  simple  mathe¬ 
matical  analysis. 
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A  very  frequent  way  of  expressing  one  or  two  of  the 
three  charges  implicitly  is  by  only  giving  kw-hour  charges 
by  the  application  of  the  multiple  rate.  A  multiple-rate 
system  is  a  rate  system  which  stipulates  a  certain  price  p 
per  kw-hour  (the  primary  charge)  until  a  certain  kw-hour 
consumption  of  kw-hours  is  reached.  For  any  consump- 


E 


Fig.  8  -Relation  Between  Power  and  Energy, 


watt  demand ;  for  instance,  50  kw-hours.  This  would  corre¬ 
spond  to  m'l  n\  in  Fig.  8,  which  shows  again  the  de  plane 
(bottom  plane).  Equation  (9)  then  changes  into 

a  =  (p  —  j)  n -j- (9a) 
Since  p,  s  and  n  all  are  constants,  the  first  term  (p  —  s)  n 
of  the  right  member  also  is  a  constant  and  the  equation  has 
the  type  of  equation  (6), 

a  =  x-\-ce 


tion  beyond  this  the  kw-hour  is  charged  at  a  lower  rate  s, 
the  so-called  secondary  rate. 

This  energy  consumption  of  kw-hours  to  which  the 
primary  charge  is  limited  is  a  function  of  the  customer’s 
maximum  demand : 

e.  =  f(d)  (7) 

.^s  long  as  a  customer's  energy  consumption  is  smaller  than 
e^  =  f  (d)  he  will  be  served  by  the  primary  charge  on  a 
straight  meter  rate 

a  =  p.e  (8) 

After  his  energy  consumption  c  has  become  larger  than 

/  ((/)  his  bill  wiil  be : 

a  =  p.f  ((/)  [e  —  f  (d)]  J 
=  (p  —  s).f  (d)  -I-  es  (9) 

In  other  words,  if  we  draw  in  the  de  plane  the  curve  rep¬ 

resenting  e  =  f  (d)  all  customers  between  that  line  and  the 
axis  of  d  will  be  served  on  the  straight  meter  rate  of  p 
cents  per  kw-hour,  equation  (8),  and  all  the  others  will  be 
served  on  a  different  rate,  equation  (9),  the  character  of 
this  latter  rate  depending  on  the  nature  of  the  function 
f  id).  W'e  arc  having,  therefore,  t\o  different  ranges 
which  are  divided  by  the  curve  representing  the  equation 
e  =  f  (d)  and  this  curve  will,  therefore,  be  called  the 
“dividing  line.” 

rheoretically.  of  course,  f  (d)  might  be  any  function  of 


Fig.  9 — Representation  of  Two- Rate  Charge. 


wdiere  x  is  the  fixed  customer  charge  and  r  the  kw-hour 
charge ;  no  demand  charge  is  made.  This  rate  system 
expresses,  therefore,  in  its  secondary  range  a  system  of  the 
type  Fig.  7. 

Fig.  9  is  the  model  of  a  rate  of  that  kind  (primary  charge 
p  =  12  cents  per  kw-hour  up  to  50  kw-hours,  after  which 
the  secondary  charge  of  j  =  6  cents  applies)  and  shows 
from  a  geometrical  point  of  view'  the  same  results  as  w'e 
found  algebraically.  If  the  secondary  plane  is  parallel  to  the 
demand  axis  that  means  no  demand  charge  is  made 
(y  =  o)»  produced  backward  beyond  its  range  the 

secondary  plane  intersects  the  axis  of  a  at  the  distance  OA 
above  the  origin  O,  that  means  a  constant  customer  charge 
OA  is  made  where  OA  =  (p  —  ^)  n  =  (12  —  6)  .50  = 
300  cents. 

The  second  special  case  mentioned  above  (setting  n  =  o 
in  the  equation  /  (d)  =  >»</ 4- » )  results  in  a  straight  line 
issuing  from  the  origin  O  {Oa'  in  Fig.  8)  and  rising  from 
the  kilowatt  axis  at  an  angle  the  tangent  of  which  is  m. 
That  means  the  secondary  rate  applies  after  a  certain  load- 
factor  is  reached  or,  in  other  words,  after  the  maximum 
demand  has  been  used  for  a  certain  number  of  hours  per 
month.  This  is  the  famous  W  right  system. 

The  function  f  {d)  =  md -f- »  is  reduced  to  /  (d)=  md 
and  equation  (9)  becomes 

a  —  {p  —  j)  md  -|-  es  (gb) 

p,  s  and  m  are  constants  and  calling  (/>  —  5)  m  =  y  and 
s  =  c,  we  get 


the  kilowatt  demand,  but  in  all  practical  cases  only  straight 
lines  are  employed  as  dividing  lines.  Function  /(d)  then 
has  the  shape  /(d)  =  c,  =  md  -j-  n,  and  we  are  getting  two 
important  special  cases  by  setting  first  m  and  then  n  =  o. 
In  the  first  case  we  get  /  (d)  =  n;  that  means  the  second¬ 
ary  charge  applies  after  the  consumption  has  reached  a 
certain  amount  of  n  kw-hours  independent  of  the  kilo- 


a  =  ya  —  ce,  which  is  identical  with  the  equation  (4) 
for  the  Hopkinson  rate. 

Fig.  10  is  a  model  for  a  multiple  system  of  this  kind 
(/>  =  12  cents  per  kw'-hour;  s  =  6  cents  per  kw-hour  ap¬ 
plying  after  twenty-five  hours’  monthly  use  of  the  maxi¬ 
mum  demand,  Oa'  in  Fig.  8).  This  model  shows  that  in 
the  secondary  range  we  are  having  a  Hopkinson  systen 
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(compare  Fig.  4)  and  also  shows  plainly  where  the  Wright 
schedule  and  the  Hopkinson  say  the  same,  viz.,  in  the  sec¬ 
ondary  range,  and  where  and  in  what  way  they  differ 
from  each  other. 


(x  and  y  in  $  per  month.) 

Kw-hours. 


VII 

VIII 

IX 

i  x=$57.50 

X  =  $87 . 50 

x-$U5. 

y  =  $5. 

y  =  $3. 

y-$2.50 

j  z  =  2.5c 

z  =  2.5c 

z“  2.5c 

1 

IV 

V 

VI 

x  =  $.10. 

x  =  $60. 

x  =  $87.50 

y  =  $5. 

y  =  $3. 

y-$2.50 

z  =  3c 

z  =  3c 

z  =  3c 

I 

II 

III 

x=-0 

x=$30. 

x=$57.50 

y=-$5. 

y  =  $3. 

y  =  $2.50 

z="5c. 

z=“  5c 

z  =  5c 

i 

-  kw 

15  55 

Fig.  12 — Nine  Ranges  of  Charges. 

If  a  secondary  charge  is  made  after  a  certain  constant 
number  of  kw-hours,  the  result  is  a  constant  customer 
charge  for  the  secondary  plane.  If,  on  the  other  hand,  the 
secondary  charge  is  being  made  after  a  certain  number 
of  hours’  use  of  the  maximum  demand,  the  result  is  a  de¬ 
mand  charge.  It  may  be  e.xpected  from  this  that  by  a 
combination  of  these  two  methods  one  can  get  a  true 
three-charge  system  with  both  customer  charge  and  demand 
charge,  and  this  actually  is  the  case.  The  secondary  charge 
in  this  case  is  to  be  used  after  a  number  of  kw'-hours  i^ 
reached  which  equals  a  certain  number  of  hours’  use  of 
the  maximum  demand  plus  a  constant  number  of  kw-hours. 

It  /  (</)  =  md  “t-  n,  equation  (9)  changes  into 

a=  (p  —  s)  (md  +  n)  ^cs  (gc) 

=  (/» —  s)  n  (p  —  s)  md  es 


Fig.  13 — Space  Representation  of  Charges  in  Fig.  12. 


=  X  yd  -\-  ::e 

where  x  =  (p  —  s)  n  =  constant 

y  =  iP  —  =  constant 

c  =  s  =  constant 

We  see,  therefore,  a  true  three-charge  system  resulting. 
Fig.  1 1  represents  a  model  for  a  system  of  rates  of  this 


type  (/>  =  12  cents  per  kw-hour,  s  =  6  cents  per  kw-hour, 
m  =  twenty  hours,  n  =  15  kw-hours;  that  means  the  sec¬ 
ondary  charge  applies  after  twenty  hours’  monthly  use  of 
maximum  demand  -f-  15  kw-hours  is  reached,  m\n\  in 


Fig.  14 — Boston  Lighting  Rate. 

100-kw  simultaneous  demand;  1000  kw-hours;  $615. 

Fig.  8.  The  shape  of  the  model.  Fig.  ii,  shows  from  the 
geometrical  point  of  view  that  we  now  are  getting  a  true 
three-charge  system  in  the  secondary  range. 

We  get  then  x  =  (/>  —  s)  n  =  go  cents 

y  =120  cents  per  kilowatt 
c  =  6  cents  per  kw-hour 

.■\nother  method  by  which  three-charge  systems  can  be 
made  without  explicitly  making  all  three  charges  is  in 
use,  for  instance,  in  certain  .schedules  of  the  rates  in 
Boston  and  Chicago.  The  Ho.ston  rate.  Schedule  “C,”  for 
instance,  says  that  5  cents  per  kw-hour  is  charged  up  to 
1500  kw-hours’  use  per  month,  3  cents  for  each  kw-hour 
between  1500  kw-hours  and  5500  kw-hours  and  2.5  cents 
for  each  kw-hour  above  5500  kw-hours.  Besides  the  fol¬ 
lowing  monthly  demand  charges  are  made : 

$5.00  =  5COC  for  each  kilowatt  below  15  kw 
$3.00  =  30CC  for  each  kilowatt  between  15  kw  and  55  kw 
$2.50  =  250c  for  each  kilowatt  above  55  kw 
Another  method  by  which  three-charge  .systems  can  be 
made  without  explicitly  making  all  three  charges  is  in 
use,  for  instance,  in  certain  schedules  of  the  rates  in  Bos¬ 
ton  and  Chicago.  In  Boston  according  to  the  so-called 
Schedule  C  rate  5  cents  per  kw-hour  is  charged  up  to 
1500  kw-hours’  use  per  month,  3  cents  for  each  kw-hour 
between  1500  kw-hours  and  5500  kw-hours,  and  2.5  cents 
for  each  kw-hour  above  5500.  Besides  the  following 
monthly  demand  charges  are  also  made;  $3  for  each  kilo¬ 
watt  below  15  kw;  $3  for  each  kilowatt  between  15  kw 
and  55  kw ;  $2.50  for  each  kilowatt  above  35  kw. 

The  bottom  plane  will,  therefore,  be  subdivided  into  nine 


Fig.  15 — Boston  Lighting  Rate. 

100-kw  simultaneous  demand;  1000  kw-hours;  $180. 

different  ranges,  according  to  Fig.  12,  and  it  must  be  ex¬ 
pected  that  the  function  F  (d,  c)  representing  the  rate  sys¬ 
tem  is  different  for  each  one  of  these  ranges.  In  range  I 
(Fig.  12)  there  is,  of  course,  an  explicitly  expressed  Hop¬ 
kinson  rate,  where  =  o,  y  =  500  and  2  =  3. 

The  charges  for  the  other  eight  ranges  are  easily  found. 


Fig.  17 — Chicago  Rate. 

lOO-kw  simultaneous  demand: 
kw- hours:  f49B. 


Fig.  18 — Chicago  Rate. 
260-kw  simultaneous  demand 
kw-hours;  1952.91. 


Fig.  16— Boston  Lighting  Rate. 
2-kw  simultaneous  demand;  120  kw 
hours;  $13.20. 


Fig.  20 — Lowell  Rate. 

2-kw  connected  load;  120  kw-hours 
$12.78. 


Fig.  19 — Denver  Lighting  Rate. 
40  connected  16-cp  lamps  =  2  kw; 
kw-hours;  $10.80. 


Fig.  21 — New  York  Rate. 
100-kw  connected  load;  10,00 
hours;  $891.00. 


Fig.  23 — MInneapoiis  I 
50-kw’  simultaneous  demand 
hours;  $228.50. 


Fig.  24 — Boston  Motor-Servlce  Rate, 
100-kw  simultaneous  demand;  10,00 
kw-hours;  $373.63. 


Fig.  22 — New  York  Rate. 

2-kw  connected  load;  120  kw-hours 
$12.00. 


Fig.  27 — Wilmington  Rate. 
250-kw  simu’taneous  demand:  as¬ 
sumption:  1  kw  corresponds  to  320  cp 
25,000  kw-hours;  $1,293.71. 


Fig.  25 — Boston  Motor-Service  Rate. 
Skw  simultaneous  demand;  200  kW' 
hours:  $16.68. 


Fig.  26 — Baltimore  Rate. 
110-kw  simultaneous  demand; 
kw-hours:  $680.00. 
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as  will  be  shown  in  the  following  by  the  example  of 
range  VIII — that  is,  a  customer  with  a  maximum  demand 
between  15  kw  and  55  kw  and  an  energy  consumption  of 
more  than  5500  kw-hours. 

The  customer  has  to  pay  5  cents  for  each  one  of  the 
first  1500  kw-hours,  3  cents  for  each  kw-hour  between  1500 
and  5500,  and  finally  2.5  cents  for  each  kw-hour  beyond 
the  first  5500  kw-hours.  Moreover,  the  customer’s  de¬ 
mand  is  charged  500  cents  for  the  first  15  kw  and  300 
cents  for  the  rest,  the  assumption  being,  as  explained 
above,  that  his  demand  is  larger  than  15  kw  and  smaller 
than  55  kw. 

The  total  monthly  l)ill  is  therefore,  in  cents. 

a  =  1500  X  5  +  4000  X  3  +  —  5500)  2.5  +  15  X  500 

-f  (rf— 15)  300 

--  8750  -f  300  J  -f  2.5  c 

The  rate  in  this  range,  therefore,  is  ecjuivalent  to  a  full 
three-charge  system  with  a  customer  charge  of  =  8750 
cents  =  $87.50  per  month ;  a  demand  charge  y  =  300  cents 
=  $3  per  kilowatt  per  month ;  an  energy  charge  -  =  2.5 
cents  per  kw-hour. 

In  the  same  way  the  charges  have  been  determined  for 
all  ranges  and  the  results  have  been  recorded  in  b'ig.  12. 
It  can  be  seen  from  this  that  the  customer  charges  can 
be  quite  considerable  and  are  much  higher  than  is  usually- 
assumed,  running  in  this  particular  case  up  to  $115  a 
month.  Customer  charges  of  about  the  same  order  are 
also  implied  in  the  schedules  for  large  custo-ners  in  other 
cities,  although  they  are  not  always  explicitly  expressed. 

After  the  three  charges  for  each  range  are  found  the 
corresponding  planes  can  be  constructed  without  difficulty, 
the  intersection  of  each  plane  with  its  neighbor  being,  of 
course,  directly  above  the  1500  kw-hour  or  5500  kw-hour 
line  or  the  15-kw  or  55-kw  line  respectively,  big.  13  is  an 
outline  drawing  of  the  solid  representing  this  rate  system 
giving  at  the  same  time  the  plane  of  the  range  VI  1 1  pro¬ 
duced  (ABCX)  in  order  to  show  the  geometrical  meaning 
of  the  above  algebraical  deduction.  The  height  OX  is  the 
customer  charge  of  $87.50.  Fig.  14  is  a  photograph  of  the 
model  of  the  above  schedule.* 

In  addition  to  Schedule  C  there  are  two  optional  sched¬ 
ules  in  Boston,  called  Schedule  A  and  Schedule  D,,  which 
are  described  below ;  these  will  cut  off  parts  of  the  surface 
of  the  solid  shown  in  Fig.  14.  Schedule  A  is  a  straight-meter 
rate  of  ii  cents  per  kw-hour  and  Schedule  D,  charges 
$2,160  per  year  for  each  customer  ($180  per  month)  as 
fixed  charge  and  besides  3  cents  per  kw-hour.  D,  is  there¬ 
fore  a  three-charge  system  with  demand  charge  y  =  ® 
and  both  remaining  charges  explicitly  made  in  the  schedule. 
The  equation  is  a  =  18.000  -|-  3  r  (in  cents)  and  of  Schedule 
■A  </  =  1 1  c. 

Wherever  these  planes  are  lower  than  the  nine  planes 
referred  to  above  they  cut  off  a  corresponding  piece  of  the 
solid,  the  resulting  composite  block  being  as  shown  in  Fig. 
I which  represents  a  model  of  the  combination  of  Sched¬ 
ules  A.  C  and  D„  and  gives  the  lowest  one  of  the  three- 
rate  schedules  for  each  respective  customer. 

Fig.  16  is  the  part  of  the  model  of  Fig.  15  near  the  origin 
of  co-ordinates  built  on  a  greatly  enlarged  scale  in  order 
to  show  two  additional  features  which  cannot  be  ex¬ 
pressed  in  the  smaller  scale.  The  first  one  is  a  minimum 
charge  of  $i  per  month,  which  results  in  the  step  at  the 
lower  edge  of  the  model,  and  the  other  one  is  a  stipulation 
in  Schedule  C  that  the  demand  shall  in  no  case  be  taken  into 
calculation  at  less  than  0.2  kw.  Therefore,  for  all  such 
customers  whose  demand  is  smaller  than  200  w-atts  the 
equation  a  =  yd  -f-  ce  in  range  I  becomes 

®  =  y  X  0-2  +  ze 

=  500  X  0.2  -f  5  e  =  100  -f  5  e. 


*As  the  models  of  which  the  acconij)anying  photographs  were  taken  lia<i 
necessarily  to  be  made  in  various  scales,  the  scale  is  indicated  at  the  foot 
of  each  cut  by  giving  the  number  of  kilowatts  which  corresponds  to  the 
length,  the  number  of  kw-hours  corresponding  to  the  width  and  the  num¬ 
ber  of  dollars  represented  by  the  height  of  the  model  at  its  highest  point. 


which  results  in  the  inclined  step  at  the  left  side  of  Fig.  16. 

The  Chicago  rates,  which  are  represented  in  Figs.  17  and 
18  in  two  different  scales,  are  composed  in  a  similar  way 
of  ( I )  a  Schedule  C  on  the  same  principles  as  in  Schedule 
C  in  Boston,  but  with  different  numerical  values  and  (2) 
an  optional  Schedule  A,  which  is  a  Wright  schedule,  and, 
therefore  is  represented  by  two  planes.*  The  model  shows 
that  schedule  A  is  the  more  advantageous  one  for  short- 
hour  users. 

Fig.  19,  the  Denver  lighting  rate,  consists  of  a  straight 
meter  rate.  Plane  M,  and  an  alternative  three-charge  sys¬ 
tem  called  "readiness  to  serve,”  Plane  RTS,  involving  a 
customer  charge  of  $9  per  customer  per  year  plus  a  “de¬ 
mand  charge”  of  $1.80  per  year  per  16  cp  connected  and  5 
cents  per  kw-hour.  All  bills  are  subject  to  10  per  cent 
discount  for  prompt  payment.^ 

The  meter  rate  and  the  “readiness-to-serve  rate”  again 
combine  into  one  solid.  As  a  reverse  operation  of  the 
resolution  of  a  multiple  system  into  two  different  rates  as 
shown,  the  Denver  rates  might  also  be  reduced  into  one 
multiple-rate  system  without  changing  anything  else  but  the 
form  of  expressing  the  rates.  The  bill  of  each  customer, 
the  total  income  of  the  central  station  and  the  model  would 
not  be  affected  by  such  a  change.  The  minimum  charge  is 

5  cents  per  month  per  lamp  installed  and  not  less  than  $1 
per  month.  This  results  in  the  peculiarly  shaped  step  at  the 
bottom  of  Fig.  19. 

An  interesting  rate  system  is  in  use  in  New  York,’  as 
represented  in  Figs.  21  and  22.  This  is  a  multiple-rate 
system,  but  with  more  than  two  gradations.  There  is  a 
primary  charge  of  10  cents  per  kw-hour  for  the  first  thirty 
hours’  monthly  use  of  connected  load ;  a  secondary  charge 
of  9  cents  for  the  next  thirty  hours;  a  tertiary  charge  of  8 
cents  for  the  next  thirty  hours;  a  quaternary  charge  of 

6  cents  for  the  next  thirty  hours;  a  quintenary  charge  of  5 
cents  for  the  next  300  hours  and  a  sextenary  charge  of  5 
cents  for  the  excess  above  420  hours.  This  is,  therefore, 
as  it  were,  an  extension  of  the  Wright  schedule.  This  re¬ 
sults  in  six  planes  all  meeting  at  the  origin  O,  and  each  one 
tilted  at  a  smaller  angle  toward  the  horizontal  than  its 
predecessor,  so  that  a  series  of  triangles  results  somewhat 
like  a  fan  bent  into  a  curved  surface.  Furthermore,  there 
is  a  reduction  of  5  per  cent  to  be  made  of  the  total  bill 
if  the  aggregate  of  energy  used  averages  5000  kw-hours 
monthly  and  10  per  cent  if  10,000  kw-hours  is  exceeded. 
Therefore,  the  height  of  all  planes  has  to  be  lowered  by 
5  per  cent  between  5000  kw-hours  and  to.ooo  kw-hours, 
and  by  10  per  cent  above  the  10,000  kw-hour  line.  This 
would  result  in  a  sudden  drop  of  the  amount  of  the  bill 
as  the  customer’s  energy  consumption  rises,  for  instance, 
above  the  5000  kw-hour  line,  and  all  customers  using  be¬ 
tween  4750  kw-hours  and  4999  kw-hours  would  have 
to  pay  more  than  if  their  energy  consumption  had  reached 
5000  kw-hours.  To  avoid  this  no  bill  is  issued  to  a  cus¬ 
tomer  for  a  consumption  of  less  than  5000  kw-hours  at  a 
cost  greater  than  it  would  have  been  had  the  energy  used 
actually  amounted  to  5000  kw-hours  at  unchanged  con¬ 
nected  load.  This  means  that  in  the  model  the  saw-tooth 
humps  resulting  from  the  sudden  drop  of  the  amount  of 
the  bill  have  to  be  smoothed  out  in  the  following  way; 
Draw  horizontal  lines  parallel  to  the  kw-hour  axis  through 
every  point  of  the  line  of  intersection  of  the  discounted 
surface  (5  per  cent)  with  the  5000  kw-hour  plane;  in 
other  words,  through  every  point  of  the  lowest  edge  of  the 
5  per  cent  discounted  surface.  The  locus  of  all  these  hori- 


*.\s  rt'Kards  numerical  values,  for  all  models  throughout  have  been 
chosen  the  net  amounts  of  the  bills  after  all  cash  or  other  discounts  are 
given. 

‘The  demand  charge  in  this  case  is,  therefore,  not  based  on  the  maxi¬ 
mum  demand,  but  on  the  candle-power  connected  and  the  scale  of  the  axis 
d  should,  therefore,  _  be  expressed  in  candle-power  as  unit.  In  order, 
however,  to  bring  this  model  to  approximately  the  same  basis  as  the  rest 
it  has  been  assumed  in  a  more  or  less  arbitrary  way  that  twenty  16-cp 
lamps  corresnond  to  1  kw  (connected),  so  that  the  scale  is  given  also  in 
this  case  with  the  kilowatt  as  the  unit. 

''This  system  has  been  superseded  recently  by  another  schedule. 
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zontal  lines  forms  six  planes  parallel  to  the  kw-hour  axis 
and  the  change  from  the  undiscounted  to  the  discounted 
surface  has  to  be  made  on  these  planes,  as  shown  in  the 
photograph.  The  same  thing,  of  course,  applies  to  the 
10,000  kw-hour  line.  A  minimum  charge  is  made  under 
this  schedule,  but  it  is  not  a  fixed  amount,  but  based  on  a 
certain  minimum  amount  of  kw-hours  (2000).  One  must 
draw  the  intersection  of  the  surface  with  the  20oo-kw-hour 
plane  and  through  this  intersection  line  pass  planes  paral¬ 
lel  to  the  kw-hour  axis  in  the  same  way  as  described  above. 
These  planes  will  then  determine  the  minimum  charge.  A 
large  part  of  the  range  of  this  minimum  charge,  however, 
is  cut  off  by  another  schedule,  a  straight  lo-cent  meter 
rate,  as  shown  in  the  model. 

The  equations  of  the  planes  are  easily  found: 

1 ’rimary  a  =  10  e. 

Secondary  a  =  10  X  -f-  {c  —  30  d  )  9  =  30  d  +  9  c. 

Tertiarv  a  =  10  X  ,3^-  ^  +  9  X  3°  +  8  (e  —  60  </ ) . 

=90  d  8  e. 

(Juatenary  <;  =  10  X  3^  d  -T  9  X  30  d  -|-  8  X  30 

-f  h  (c  —  90  d )  =  270  d  -|-  6  c. 

Similarly : 

Quintenary  3(^0  d  -f  5  r. 

Sextenary  6oo  d  -f-  7.5  e. 

All  planes  after  the  ])rimary  are  Hopkinson  planes. 

A  similar  gradation  by  quantity  discounts  is  shown  in 
the  .Minneapolis  model.  Fig.  23.  The  basis  of  this  sys¬ 
tem  is  a  pure  Wright  schedule  with  a  dividing  line  of 
fifty-two  hours’  monthly  use.  Two  different  kinds  of  dis¬ 
counts  are  granted.  One  is  a  quantity  discount  varying 
by  steps  of  5  per  cent  between  o  per  cent  and  25  per  cent, 
which  in  this  rate  is  made  after  the  bill  has  reached  a  cer¬ 
tain  amount  and  not  as  in  New  York  after  a  certain  num¬ 
ber  of  kw-hours  is  reached.  This  means  that  the  lines 
along  which  the  discounts  are  changing  from  one  per¬ 
centage  to  the  next  are  the  intersections  with  horizontal 
planes  instead  of  with  constant  kw-hour  planes  (vertical) 
as  in  New  York.  The  humps  are  smoothed  out  in  exactly 
the  same  way  as  described  above.  .After  this  a  cash  dis¬ 
count  is  allowed  on  hills  paid  within  a  certain  time.  This 
discount,  however,  is  not  a  certain  percentage,  hut  4  cents 
per  kw-hour  on  the  primary  rate  of  14  cents  and  i  cent 
per  kw-hour  on  the  secondary  of  7  cents.  The  ca.sh  dis¬ 
count.  therefore,  is  a  smaller  percentage  for  customers 
whose  bill  is  constituted  in  great  part  of  the  secondary 
charge — that  is,  for  long-hour  users.  The  larger  the  load- 
factor  of  a  customer  who  gets  the  benefit  of  the  secondary 
rate  the  smaller  his  cash  discount  will  he  in  per  cent. 
Since  in  this  model,  as  in  all  others,  the  net  bills  have 
been  reproduced,  the  lines  along  which  the  quantitv  dis¬ 
counts  are  changing  are.  therefore,  not  horizontal  in  the 
secondary  range,  but  they  rise  with  rising  load-factors, 
whereas  the  same  lines  in  the  primary  range  remain  hori¬ 
zontal. 

The  Boston  motor-service  rates.  Schedule  B.  are  shown 
in  two  different  scales  in  Figs.  24  and  25.  This  schedule 
is  as  follows: 

A  price  of  12  cents  per  kw-hour  is  charged  for  all  elec¬ 
tricity  furnished,  with  five  different  deductions  which  apply 
partly  after  certain  load-factors  and  partly  after  certain 
amounts  of  monthly  hills  are  reached.  The  fifth  deduction 
reduces  the  average  price  per  kw-hour  to  ii  cents  when¬ 
ever  the  average  price,  after  the  foregoing  deductions 
have  been  tnade,  exceeds  1 1  cents,  but  in  no  case  shall  the 
monthly  hill  he  less  than  $i.  By  expressing  this  schedule 
in  form  of  equations  a  =  F  (d,e)  there  are  obtained  nine 
different  planes. 

Here  as  in  all  previous  cases  the  lines  of  mutual  inter¬ 
section  of  the  planes  in  space  (including  the  traces  on  the 
planes  of  co-ordinates)  can  be  found  by  application  of  the 
rules  of  elementary  analytic  geometry  and  descriptive 
geometry.  By  projecting  the  lines  of  intersection  on  the 
horizontal  plane  of  dc  there  are  obtained  the  dividing  lines 


between  the  ranges  of  the  different  planes,  both  graphicaF 
ly,  as  the  result  of  descriptive  geometrical  methods,  and  by 
their  equations,  as  the  result  of  the  application  of  analytic 
geometry. 

h'ig.  26  illustrates  an  interesting  system  of  rates;  the 
Baltimore  schedule,  which  is  represented  not  by  planes  but 
by  curved  surfaces  (hyperbolic  paraboloids).  This  rate 
system  is  a  Wright  schedule  (primary  10  cents  per  kw- 
hour  up  to  fifty  hours’  use,  secondary  5  cents,  5  per  cent 
cash  discount)  with  the  additional  feature  that  beginning 
from  a  demand  of  3.75  kw  certain  deductions  are  made 
from  the  secondary  charge  as  the  maximum  demand  in¬ 
creases.  The  secondary  charge  of  originally  5  cents  per 
kw-hour  diminishes  o.i  cent  for  every  0.75  kw  of  maxi¬ 
mum  demand  between  3.75  kw  and  18.75  kw,  so  that  it 
reaches  3  cents  at  18.75  kw.  Between  18.75  kw  and  93.75 
kw  a  diminution  of  o.  i  cent  takes  place  only  for  every 
7,5  kw  and  beyond  this  for  every  56.25  kw.  This  results 
in  three  different  paraboloids,  the  ranges  of  which  are 
divided  from  each  other  by  the  18.75-kw  and  93.75-kw 
lines  (parallel  to  the  axis  of  e). 

As  can  be  seen  from  Fig.  26  in  the  range  of  the  first 
paraboloid  (3.75  kw  to  18.75  kw)  the  surface  forms  a 
peculiarly  shaped  horn.  This  horn  is  the  result  of  the 
fact  that  the  secondary  charge  decreases  much  more  rapid¬ 
ly  between  3.75  kw  and  18.75  kw  than  in  the  range  beyond 
18.75  kw.  A  similar  horn  would  show  in  the  ranges  of 
the  other  paraboloids  if  the  model  was  extended  far 
enough  into  the  large  energy  consumptions.  These  horns 
are,  however,  of  little  practical  importance,  since  they  are 
not  only  cut  off  to  a  large  extent  by  the  too  per  cent  load- 
factor,  but  they  also  apply  to  very  large  load-factors  only 
and  customers  with  very  large  load-factors  are  served  on 
another  schedule,  the  industrial  schedule. 

Since,  as  stated  above,  the  secondary  charge  is  a  variable 
only  for  demands  above  3.75  kw,  for  demands  below  this 
amount '(residences,  etc.)  there  is  a  pure  Wright  schedule. 
According  to  a  further  stipulation  the  secondary  charge 
does  not  apply  at  all  if  the  use  of  energy  does  not  exceed 
a  minimum  total  of  50  kw-hours.  By  imagining  the  shape 
of  the  model  it  can  be  easily  seen  that  this  is  only  another 
wording  for  what  was  found  already  in  the  Boston  retail 
rates  (Fig.  16).  namely,  that  no  demand  shall  be  taken 
into  consideration  at  less  than  a  certain  minimum ;  this 
minimum  in  Baltimore  is  i.ii  kw.  As  the  Baltimore  rates 
also  provide  a  minimum  charge  per  customer  ($1)  the 
retail  model  will  he  of  exactly  the  .same  type  as  Fig.  t6 

Even  in  those  rare  cases  where,  as  in  Baltimore,  the 
.surfaces  of  the  models  are  not  planes  hut  curved  sur¬ 
faces,  there  will  always  exist  an  equivalent  three-charge 
rate  which  can  he  found  by  passing  a  tangential  plane 
through  the  point  under  consideration  on  the  surface. 
This  plane  will  indicate  the  three  charges  by  its  posi¬ 
tion  in  space.  In  this  case,  therefore,  the  three  charges 
will  vary  gradually  from  one  point  on  the  surface  to  the 
next  (that  is.  from  one  type  of  customer  to  the  next), 
whereas  in  the  majority  of  cases  (where  the  surfaces  are 
planes)  the  three  charges  are  constants  for  a  certain  range 
and  then  change  abruptly. 

The  above  discussion  of  a  number  of  representative  rate 
systems  does  not,  of  course,  in  any  way  claim  to  embrace 
all  the  rate  systems  in  use.  It  will  be  found,  however,  that 
the  vast  majority  of  all  rates  can  be  reduced  to  the  same 
elements  as  the  examples  dealt  with  above,  such  as  multiple 
rates,  graduated  unit  prices,  quantity  discounts,  minimum 
charges  of  various  descriptions,  etc.,  and  it  is  then  an  easy 
matter  to  get  a  clear  idea  of  the  character  of  a  certain  type 
of  rate  by  means  of  representing  it  by  a  model. 

A  geometrical  and  algebraical  analysis  of  a  certain  sys¬ 
tem  of  rates  along  the  lines  indicated  in  this  article  may 
also  show  how  to  avoid  an  unnecessary  complication  ir 
making  the  schedule  to  express  a  certain  desired  system  of 
rates. 


Novembes  4,  1911. 


ELECTRICAL  WORLD. 


1133 


LETTERS  ON  PRACTICAL 
SUBJECTS 


this  plant  for  two  or  three  days.  This  illustrates  a  phase 
of  the  subject  that  is  not  always  included  in  description  of 
such  plants. 

Nezv  Haven,  Conn.  \V.  H.  Wakeman. 


PHOSPHOR-BRONZE  ARMATURE  BINDING  WIRE. 

The  accompanying  table  giving  the  properties  of  phos¬ 
phor-bronze  wire  as  used  for  binding  wire  on  armatures 


may  be  use 

ful  to  some 

readers  of  these  pages. 

Number. 

Diameter, 

Inches. 

Elongation 
in  8  In., 
Vjer  Cent. 

Elastic  Limit,  Tensile  Strength 
Founds  jier  Founds  i)er 

■  Square  Inch.  Square  Inch. 

20 

0.032 

0.30 

95,000 

130,000 

17 

0.045 

0.40 

90,000 

130,000 

IS 

,  0.057 

0.50 

80,000 

130,000 

14 

1  0.064 

0.50 

80,000 

125,000 

13 

i  0,072 

0  .60 

80,000 

125,000 

10 

0.102 

0.75 

80,000 

125,000 

Kenyon, 

R.  I. 

H.  M. 

Nichols. 

COMPARATIVE  FLOOR  SPACE  OCCUPIED  BY  ENGINES  AND  TURBINES. 

A  certain  electric  light  and  power  station  was  formerly 
supplied  with  power  by  four  tandem  compound  condensing 
engines,  belted  to  one  long  shaft,  from  which  power  was 
taken  to  drive  several  generators,  as  shown  in  Fig.  i.  The 
space  occupied  by  this  machinery  was  62  ft.  long. 

The  use  of  these  engines  was  discontinued  and  one  steam 
turbine  installed,  which  furnished  an  equal  amount  of 


power.  This  is  shown  above  the  engine  in  Fig.  i,  and  as 
they  are  both  drawn  to  the  same  scale  the  comparative 
space  is  at  once  apparent,  as  only  22  ft.  are  required  by 
the  turbine. 

Fig.  2  is  an  end  view  of  the  same  machines,  showing 
four  engines  each  10  ft.  wide,  exclusive  of  the  space  be¬ 
tween  them,  while  the  turbine  is  only  4V2  ft.  wide.  As 
these  are  drawn  to  the  same  scale,  the  differences  in  space 
required  can  be  seen  at  a  glance,  thus  giving  a  graphic 
representation  of  the  great  improvement  made  in  this 


Fig.  2 — End  View  of  Belted  Units  and  Turbine. 


respect  by  introducing  one  turbine  to  displace  four  engines. 

One  day  this  turbine  broke  down  and  the  internal  parts 
were  shipped  by  express  to  the  manufacturers  for  repairs. 
They  were  returned  in  two  months.  A  comparative  break 
in  one  of  the  engines  would  have  disabled  one-quarter  of 


USE  OF  IRON  PIPE  IN  PLACE  OF  CONDUIT. 

In  SO  far  as  the  writer  has  been  able  to  ascertain  elec¬ 
trical  conduit  is  merely  commercial  wrought-iron  pipe  of 
standard  weight  that  has  been  carefully  reamed  inside  to 
remove  burrs  and  then  treated  with  zinc,  or  an  enamel 
baked  on,  to  prevent  rust.  The  threads  on  the  ends  of 
conduit  lengths  are  standard  pipe  threads.  Hence,  where 
underwriters’  inspectors  do  not  have  jurisdiction  iron  pipe 
can  be  used  instead  of  conduit.  The  pipe  is  cheaper,  and 
in  dry  locations  it  appears  to  serve  as  well  as  conduit.  A 
coat  of  black  stove-pipe  enamel  on  the  outside  of  the  pipe 
will  give  it  a  finished  appearance,  and  more  than  a  super¬ 
ficial  inspection  is  required  to  distinguish  a  pipe  so  treated 
from  conduit.  It  is  the  practice  in  some  industrial  plants 
where  the  buildings  are  all  of  fireproof  construction  and 
where  no  insurance  is  carried  to  use  galvanized-iron  pipe 
instead  of  conduit. 

Dayton,  Ohio.  G.  M.  Keller. 


GENERATOR  AND  MOTOR  BELTS. 

The  providing  of  serviceable  and  economical  motor  and 
generator  belts  is  a  problem  which  has  vexed  many  a  de¬ 
signing  engineer  and  station  manager.  The  rubber  belt  is 
not  to  be  considered  for  this  service.  Rubber  has  become 
too  scarce  and  costly  to  be  considered  in  the  same  breath 
with  transmission  belting,  and  belts  made  with  many  of 
the  so-called  ‘‘rubber  substitutes”  will  be  considered  by 
the  same  purchaser  but  once  after  he  buys  them,  and 
that  consideration  is  how  to  get  rid  of  them  without  loss 
of  first  cost  or  delay  to  the  plant.  Good  leather  belting, 
honestly  made  from  well-tanned  hides,  leaves  nothing  to 
be  desired  in  the  way  of  belting  for  almost  any  purpose ; 
but  genuine  leather  belting,  cut  from  the  backs  of  bullocks, 
is  too  much  like  turtle  soup — for  every  genuine  one  there 
are  ten  imitations. 

The  only  way  to  procure  a  leather  belt  which  is  strictly 
short  lap,  from  the  backs  of  hides,  and  which  has  been 
properly  tanned  and  which  measures  not  less  than  3/16-in. 
in  thickness  and  weighs  not  less  than  32  oz.  to  the  square 
foot  of  single  thickness,  is  to  inspect  everything  from  the 
time  the  hides  are  dehaired  until  the  belt  is  delivered. 
The  tanner  has  methods  of  profit  whereby  he  can  hasten 
the  tanning  process,  and  the  currier  has  other  methods  of 
great  interest  to  him,  as  thereby  he  can  take  thin,  light 
hides  which  will  not  pass  the  thickness  and  weight  specifica¬ 
tions  and  by  stuffing  these  hides  with  fish  oil  and  other 
substances  he  soon  causes  the  light  hides  to  thicken  past  the 
limit  and  to  weigh  16  oz.  to  the  pound  when  he  gets  through 
with  them.  And  on  top  of  all  that  there  is  a  way  of  cut¬ 
ting  the  sides  and  belly  of  the  hide  into  short-lap  pieces  for 
belts  which,  when  sold  at  regular  short-lap  prices,  prove 
most  profitable.  Belts  thus  made  cause  power  to  be  lost 
through  uneven  running,  for  steady  power  cannot  possibly 
be  transmitted  through  belts  which  have  stretched  on  the 
edges  until  they  are  swaying  from  side  to  side  and  threaten 
to  run  entirely  off  the  edges  of  the  pulleys  every  time  the 
belt-length  comes  around. 

The  writer  has  been  through  this  belt  business  and  has 
come  to  the  conclusion  that  the  leather  belt  can  be  dis¬ 
pensed  with  altogether  and  impregnated  stitched  cotton  belts 
substituted  for  the  leather,  with  satisfactory  results,  in 
every  case  likely  to  come  up  in  general  engineering  prac¬ 
tice.  The  writer  some  time  since  specified  these  belts  for  a 
factory  which  was  driven  by  a  15-hp  induction  motor  with 
a  6-in.  by  6-in.  pulley.  Tn  this  factory  there  was  a  pressure 


Fig.  1 — Side  View  of  Belted  Units  and  Turbine. 
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blower,  tlnveii  by  two  belts  running  over  4-in.  by  3-in. 
pulleys  on  the  blower-shaft.  .\11  three  of  these  belts  have 
been  in  continual  use  for  several  months,  have  given  no 
trouble  at  all  and  are  apparently  in  just  as  good  condition 
as  the  (lay  they  were  installed. 

It  will  not  do,  however,  to  select  any  piece  of  this  belting 
which  conies  to  hand,  put  it  on  the  pulleys  and  e.xpect  it 
to  give  good  service.  In  place  of  haphazard  methods  the 
belt  must  be  carefully  selected  and  put  through  certain 
tests  before  acceptance.  A  good  method  of  testing  this 
kind  of  belting  is  to  lift  a  crosswise  yarn,  unravel  it  and 
count  the  number  of  threads.  In  the  best  belting  these 
threads  are  seven  in  number.  Another  yarn  should  then 
be  taken  out  of  the  lengthwise  weave  and  its  threads 
counted  also.  These  threads  should  equal  in  number  those 
in  the  other  yarn.  When  this  is  the  case  the  weave  is 
said  to  be  equalized  and  the  best  possible  combination  has 
been  made  in  both  warp  and  filling.  Next,  make  a  knife 
cut  exactly  3  in,  from  the  end  of  the  belt.  It  is  not  neces¬ 
sary  that  3  in.  he  taken  for  the  distance  of  the  cut,  but  this 
is  a  convenient  distance  and  is  taken  for  the  reason  that 
many  of  the  belt  samples  are  cut  3  in.  in  length,  hence  it 
is  possible  to  test  out  samples  by  taking  that  length  of  cut. 
Carefully  remove  a  length  of  the  yam  from  the  warp, 
and  it  may  be  noted  that  it  is  wavy  or  crinkly,  on  account 
of  the  weave.  It  is  the  straightening  of  these  kinks  which 
gives  the  stretch  that  is  sometimes  troublesome  in  this  class 
of  belt,  but  when  the  directions  given  hereinafter  are  fol¬ 
lowed  there  will  be  no  trouble  from  undue  stretching. 
Straighten  the  bit  of  yarn  by  pulling  it  between  the  fingers, 
taking  care  that  none  of  the  twist  is  taken  out  of  the  yarn. 
If  some  of  the  twist  is  lost,  put  it  back  again,  for  the  yarn 
must  not  be  unduly  lengthened  by  untwisting  it.  After  the 
crinkle  has  all  been  taken  out  measure  the  length  of  the 
yarn  again  and  note  the  increase  caused  by  rubbing  out 
the  waves  or  crinkles.  The  elongation  should  not  be  much 
greater  or  less  than  25  per  cent  in  any  belt  which  is  ac¬ 
cepted.  When  the  elongation  is  more  than  25  per  cent  the 
belt  is  so  slackly  woven  that  it  will  stretch  unduly,  and 
when  the  elongation  is  less  than  the  stated  amount  the  belt 
is  too  tightly  woven  and  the  pull  upon  the  threads  will  re¬ 
sult  in  cutting  or  breaking  them  before  the  belt  has  worn 
out  otherwise. 

1'here  is  another  point  which  must  be  strictly  looked  after 
if  good  service  is  to  be  obtained  from  this  type  of  .belting. 
The  transmission  should  be  designed  and  the  diameters  and 
faces  (  f  pulleys  chosen  so  that  together  with  the  necessary 
belt  speeds  the  belt  will  in  no  case  be  subjected  to  a  work¬ 
ing  pull  or  strain  of  more  than  40  lb.  to  the  inch  of  width. 
A  belt  thus  designed  and  proportioned  will  wear  long  and 
give  little  trouble.  Belts  of  this  material  may  be  put  to¬ 
gether  in  a  variety  of  ways.  They  may  be  laced,  but  a 
hinge  lacing  is  preferable.  A  good  way  to  join  this  kind 
of  belt  is  by  means  of  “Bristol”  belt  hook.s.  This  fastening 
is  a  wrought-steel  plate  with  rows  of  teeth  turned  up  at 
either  end,  the  teeth  being  driven  through  the  belt  and 
clinched  on  the  pulley  side.  The  fastenings  hold  well  and 
when  the  belt  is  taken  up  or  shortened  it  is  necessary  to 
cut  out  only  i  in.  of  belt,  that  being  the  length  taken  up 
by  the  fastening  in  question. 

The  best  belts  of  this  material  are  filled  with  linseed  oil 
or  with  a  preparation  of  paraffin.  Either  filling  suffices, 
hut  the  paraffin  filling  is  the  more  pliable  and  the  writer 
believes  the  belt  lasts  longer  than  the  belt  filled  with  paint 
oil.  Still,  either  kind  is  good,  and  if  selected  as  directed 
will  save  more  than  two-thirds  of  belt  bills. 

ScrautoM.  Pa.  J.mvif.s  Scott. 


have  further  improved  by  using  translucent  envelopes  which 
save  writing,  as  the  headings  given  the  article  by  the  author 
can  be  readily  seen  and  the  clipping  can  at  once  be  placed 
in  the  file  in  alphabetical  order.  Each  clipping  is  by  itself 
and  protected  from  injury,  and  can  easily  be  handled  and 
rearranged  according  to  the  place  desired  in  one's  studies. 
Some  of  the  envelopes  are  of  the  size  of  an  inde.x  card,  and 
there  are  several  larger  sizes  up  to  the  size  of  a  magazine 
page.  I  have  called  them  “Kwiktofile”  and  “Kwiktofind.” 

Pctiii  Von.  X.  ’  Edward  R.  Tayi.or. 


A  METHOD  OF  M.AKING  UP  A  GROUND  WIRE. 

Where  a  ground  wire  is  to  be  connected  to  a  pipe  and  no 
ground  clamp  is  available  the  methcxl  herein  described  and 
illustrated  can  be  used.  A  length,  possibly  3  ft.,  of  the 
ground  conductor  is  ".skinned”  and  carefully  scraped  or 
cleaned  with  fine  sandpaper.  The  pipe  on  which  the  con¬ 
nection  is  to  be  made  is  filed  bright  and  clean  for  a  distance 
of  several  inches  and  "tinned”  if  the  connection  is  to  be 
soldered.  Then  the  bared  end  of  the  conductor  is  arranged, 
on  the  brightened  portion  of  the  ground  pipe,  as  indicated 


in  Fig.  1.  The  free  end  of  the  wire  (c,  c,  c.  Fig.  i)  is  then 
served  around  the  pipe  as  suggested  in  Fig.  2,  and  the  free 
end,  c,  of  the  wire  is  passed  through  the  loop  B.  The  end 
A  is  then  pulled.  This  draws  the  loop  B  and  the  end  c  iq) 
tightly  against  the  other  turns  and  effectively  prevents  the 
wrapping  from  unwinding. 

In  an  actual  connection  the  turns  on  the  pipe  are  wound 
closely  together.  They  are  shown  separated  in  Fig.  2  bet¬ 
ter  to  illustrate  the  method.  The  connection  can  be  soldered 
with  a  blow  torch  and  wire  solder  using  a  paste  flux  or  by 
pouring  molten  solder  over  the  connection  until  it  is  hot 
enough  for  the  solder  to  adhere.  The  soldering  pot  should 
be  held  under  the  connection  during  the  pouring  to  catch 
the  solder  as  it  drops  from  the  connection. 

Where  soldering  is  not  feasible  the  connection  can  be 


Pq  o  I'oruiiiiir  Ground 
Fig.  2 — Connection  Ready  to  Pull. 


wrapped  with  a  couple  of  layers  of  tinfoil  and  then  w'ith 
several  layers  of  friction  tape.  These  layers  exclude 
moisture  and  prevent  oxidization.  One  of  the  large  tele¬ 
phone  companies  has  used  the  tinfoil  and  tape  method  on 
many  hundreds  of  ground  connections  for  telephone  sub¬ 
scribers’  stations  with  excellent  results.  The  tinfoil  and 
tape  should  e.xtend  along  the  pipe  for  several  inches  on 
each  side  of  the  connection  and  should  be  wrapped  firmly 
so  that  they  will  form  a  moisture-proof  jacket. 

Bridgeport.  Conn.  George  L.  Edgar. 


FILING  ENGINEERING  CLIPPINGS. 

1  was  interested  in  the  description  in  the  first  issue  of 
October  (page  887!  by  Mr.  H.  M.  Nichols  of  his  envelope 
system  for  filing  clippings.  I  use  a  similar  system  which  T 


SOLDERING  WITH  BLOW  TORCH  AND  IRON. 

When  soldering  connection  betw'een  wires  smaller  than 
No.  8  many  wiremen  use  a  blow  torch  for  heating  the 
joint.  While  a  joint  can  be  made  in  this  way.  the  writer 
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has  found  it  imicli  better  to  use  a  soldering  copper  where  Hoisting  material  to  the  top  of  the  stack  is  effected  by  a 
small  wires  are  involved.  Where  a  blow  torch  is  used  very  ingenious  and  simple  piece  of  apparatus  shown  by 
the  insulation  on  the  conductors  is  nearly  always  ignited  Fig.  4.  This  rig  is  so  simple  that  the  writer  is  almost 
and  burns  with  a  thick  smoke  and  blackens  any  object  on  ashamed  to  describe  it,  but  at  the  same  time  the  device  is  a 
which  it  deposits.  If  the  work  is  being  done  near  a  clean  masterpiece  of  true  engineering  and  of  making  good  with 
ceiling  or  side  wall  th^  result  is  a  sooty  spot  near  the  the  simplest  articles.  The  winding  drum  is  an  old  affair 
point  where  each  joint  is  made.  It  is  probable  also  that 
the  excessive  heat  of  the  blow  torch  injures  the  adjacent 
insulation  on  the  conductors.  Furthermore,  the  blow  torch 
is  difficult  to  manipulate  in  restricted  locations.  A  small 

alcohol  torch  is  sometimes  used  instead  of  a  blow  torch  and  I 

is  better  adapted  for  the  work,  but  it  is  probably  not  as 

In  using  a  soldering  copper  it  is  heated  in  the  flame  of 
a  blow  torch.  To  solder  the  joint  the  hot  tool  is  placed 

under  and  in  close  contact  with  it  and  wire  solder  is  fed  I 

into  the  turns  of  the  joint.  After  the  solder  has  flowed  ||W  tf ■!  W  1 

over  the  entire  surface  of  the  joint  the  iron  is  removed  I 

and  the  joint  is  shaken  to  throw  off  surplus  solder.  There 

is  no  ignition  of  insulation  and  no  sooty  smoke  where  a 

joint  is  soldered  in  this  way.  The  soldering  copper  can  be 

used  in  confined  spaces  where  the  use  of  a  torch  would 

be  out  of  the  question.  It  is  understood  that  the  wires  to  A 

be  soldered  must  be  scraped  clean  and  bright  before  the  ^ 

tool  is  applied.  Any  of  the  commercial  soldering  pastes  ^ V-w-viifc— 

will  probably  be  found  convenient  as  a  flux.  F,g.  i_Beginning  of  stack. 

Toledo.  Ohio.  Cari.  Jennings. 

_ _ _ _  taken  from  some  contractor’s  wall  derrick.  Being  hollow, 

a  piece  of  steam  pipe  was  thrust  through  it  for  a  shaft  and 
the  drum  turns  loose  upon  the  pipe  shaft,  which  is  housed  in 
slots  cut  in  pieces  of  2-in.  planking,  which  form  the  frame 
of  the  little  machine.  A  24-in.  pulley,  bolted  to  one  head  of 
the  drum,  receives  a  6-in.  rubber  belt  from  a  6-in.  pulley 
placed  on  a  short  shaft  located  on  a  couple  of  blocks 
which  in  turn  rest  directly  upon  the  ground  or  upon  an¬ 
other  pair  of  short  blocks.  Another  24-in.  pulley  upon  the 
lower  shaft  receives  power  from  a  small  three-phase  motor 
conveniently  located  in  a  rain-proof  box  near  by. 

A  simple  plank  lever,  fully  shown  by  the  half-tone,  is 
located  upon  the  upper  shaft.  When  it  is  desired  to  hoist 
a  load  of  concrete  the  handle  of  the  plank  lever  is  de- 


HOHE-MADE  DEVICES  USED  IN  ENLARGING  STATION. 

Extensive  enlargements  and  improvements  now  in  process 
at  the  Colfax  Avenue  (South  Bend,  Ind.)  station  of  the 
Indiana  &  Michigan  Electric  Company,  which  have  been 
vigorously  prosecuted  for  over  two  years,  are  seemingly 
unable  to  keep  pace  with  the  increasing  business  of  that 
company  and  the  new  turbine  station,  recently  completed 
as  described  in  these  columns  at  various  times,  is  now  un¬ 
dergoing  enlargement  in  the  boiler  house.  Four  steel  stacks 
are  to  be  removed  and  two  reinforced  concrete  stacks,  220 
ft.  high  with  a  flue  diameter  of  ii  ft.,  are  being  erected 
and  one  has  already,  as  shown  by  Fig.  2,  reached  a  height 
of  180  ft. 

Fig.  I  shows  the  manner  in  which  a  stack  was  commenced, 
two  sections  of  mold  being  visible  above  ground  with  an¬ 
other  section  just  in  sight  below  the  ground  line.  The 
method  by  which  the  reinforcing  is  centered  and  held  in 
place  is  shown  by  the  upper  stage  above  the  stack.  Fig.  2 
shows  the  other  stack,  which  had  reached  an  elevation  of 
about  160  ft.  at  the  time  the  photograph  was  taken,  with 
55  ft.  more  to  go.  In  the  foreground  of  this  half-tone  may 
be  seen  the  sheet  piling  along  the  excavation  for  the  water 
tunnel.  The  rail  beside  the  excavation  is  for  a  traveler  of 
20-ft.  gage  which  carries  a  stiff-legged  crane,  which  in  turn 
is  fitted  with  a  bull-wheel,  movable  boom  and  which  is 
actuated  by  a  three-drum  hoisting  engine.  This  traveler 
is  described  later. 

The  manner  of  mixing  and  hoisting  concrete  for  the 
stack  and  for  the  large  amount  of  underground  work 
round  the  base  of  the  stacks  calls  for  several  mixers  of  the 
most  improved  types.  Fig.  3  shows  an  electrically  driven 
cube  mixer  of  large  capacity,  equipped  with  a  power  loader 
which  takes  material  direct  from  barrows,  a  hole  having 
been  excavated  in  the  ground  to  permit  the  loader  to  go 
down  very  low  so  that  barrows  may  be  dumped  directly 
into  the  loader.  The  mixer  is  arranged  to  discharge  into 
small  steel  cars,  which  are  pushed  over  light  tracks  to  the 
point  where  concrete  is  required.  This  half-tone  also  shows 
the  base  of  the  higher  stack  and  the  fine  appearance  of  the 
concrete  composing  this  stack  is  plainly  visible.  The  writer 
has  never  .seen  a  cleaner  or  better  appearing  hit  of  concrete 
work,  which  is  made  from  Indiana  gravel  and  good,  clean 
sand. 


Fig.  2 — Concrete  Stack. 


pressed.  This  raises  the  shaft  and  tightens  the  short  rub¬ 
ber  belt,  causing  the  drum  to  wind  upon  it  the  hoisting 
cable.  When  the  load  of  concrete  has  arrived  at  the  top  of 
the  chimney  the  plank  lever  is  raised  and  this  lowers  the 
shaft,  loosens  the  belt  and  the  drum  ceases  to  wind  on  more 
of  the  cable.  Rut  this  is  not  all  that  the  machine  does. 


r 
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Between  the  folds  of  the  belt,  directly  below  the  pulley, 
there  is  a  segment  of  planks  nailed  together  and  fitted  to 
the  circumference  of  the  pulley.  When  the  end  of  the 
plank  lever  is  raised  the  shaft  is  lowered  and  the  belt  loses 
pctwer,  as  stated,  but  when  the  lever  is  raised  still  farther 
the  face  of  the  24-in,  by  6-in.  pulley  is  brought  into  contact 


to  use  in  other  operations  the  excellent  ideas  there  con¬ 
tained.  The  iron  used  in  the  derrick  is  nearly  all  plate 
cuttings,  bolts  and  pins.  There  are  very  few  forgings  used, 
and  such  as  are  required  are  nearly  all  formed  by  bending 
plate  or  standard  shapes  of  structural  steel  into  very  sim¬ 
ple  forms.  Fig,  5  also  shows  the  loading  platform  upon 


Fig.  3 — Electrically  Driven  Cube  Mixer. 


Fig.  5 — Front  View  of  Traveling 


Fig.  4-Simple  Brake  Hoist  for  Stack  Work.  P'9.  6— Side  View  of  Traveling  Hoist. 

and  stock  sizes  of  .stuff.  The  width  of  track  is  discernible  in  many  future  operations  where  derricks  and  travelers  of 

in  this  half-tone  and  also  the  manner  in  which  the  floor  of  different  size  and  capacity  may  be  required.  To  this  stand- 

the  hoist  is  raised  upon  a  sort  of  rudimentary  truck  to  a  ^rd  steelwork  timbering  of  required  dimensions  is  fitted 

plane  several  feet  above  the  ground  line.  Taken  in  con-  ^nd  the  material-handling  apparatus  is  put  together  quickiy 

nection  with  Fig.  6  a  very  clear  idea  of  the  construction  of  ^md  with  little  expense. 

the  traveler  may  be  obtained,  enough  to  permit  an  engineer  South  Bend,  Ind.  James  F.  Hobart. 


with  the  segment  which  acts  as  a  brake  and  holds  the  load 
securely  at  any  point.  The  entire  amount  of  material  used 
in  one  of  these  large  stacks  was  hoisted  by  means  of  this 
simple  home-made  machine,  which  seems  capable  of  hoist¬ 
ing  material  for  another  .stack  without  repairs  or  renewals 
of  any  of  its  home-made  parts.  In  fact,  the  entire  series 
of  operations  in  connection  with  the  improvement  of  the 
Colfax  Avenue  station  seems  to  have  lieen  carried  on  by 
the  use  of  the  simplest  material.  'I'he  derricks  employed  in 
the  excavating  work  are  built  up  from  telegraph  poles  and 
common  timber  shapes  which  will  be  available  for  their 
usual  purposes  after  the  construction  work  is  finished.  Re¬ 
sourcefulness  is  shown  in  the  economical  make-up  of  the 
necessary  machine  and  appliances. 

One  machine  in  particular  is  well  worthy  of  note.  It  is 
the  crane  referred  to  above,  which  travels  upon  such  a  wide 
track  and  handles  all  the  material  from  the  water  tunnel. 
I'ig.  5  gives  a  head-on  view  of  the  machine,  showing  very 
plainly  the  manner  of  its  construction  from  square  timber 


which  a  man  stands  to  receive  and  dump  the  buckets  of 
material  as  they  are  hoisted,  one  of  the  buckets  being  shown 
on  top  of  the  loading  deck.  This  deck  is  picked  up  by  the 
traveler  and  moved  along  as  found  necessary. 

The  traveler  is  not  self-propelling.  A  set  of  tackle 
rigged  ahead  and  another  set  in  the  rear,  with  the  lines 
therefrom  brought  into  the  traveler  house,  where  they  may 
be  given  a  turn  around  the  winch-head,  furnishes  ample 
propelling  power,  deadmen  being  located  ahead  and  behind 
the  traveler  for  attaching  the  towing  tackle. 

Fig.  6  shows  very  plainly  the  simple  construction  of  the 
device.  The  boom  consists  of  two  timbers  spliced  to  the 
required  length.  The  truck  frame  consists  of  four  more 
timbers  laid  in  pairs  with  the  wheels  between  and  mounted 
on  short  shafts.  Little  further  description  is  necessary, 
the  bracing  being  plainly  seen  and  the  location  of  the 
hoisting  engine  over  the  rear  axle  furnishing  ample  load 
to  prevent  the  tipping  up  of  the  traveler  under  any  load  it 
is  required  to  handle  in  digging  the  ditch  or  placing  the 
double  line  of  conduit  tile.  It  seems  to  the  writer  that  the 
steelwork  of  this  and  of  several  other  pieces  of  contractor’s 
apparatus  used  upon  this  work  has  been  designed  with  a 
view  of  being  interchangeable  and  capable  of  being  used 
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QUESTIONS  AND  ANSWERS 


In  using  air-cooled  transformers  in  connection  with  rotary  converters, 
how  may  one  ascertain  how  much  air  to  provide  for  the  transformers? 

W.  L.  J. 

The  manufacturers  usually  specify  150  cu.  ft.  of  air  per 
minute  for  each  kilowatt  lost  in  the  transformers. 


What  is  the  cost  of  running  a  circuit  underground  in  large  cities  where 
the  streets  are  paved  with  asphalt?  A.  M. 

The  cost  would  depend  very  much  on  the  character  of 
the  subsoil.  In  New  York,  for  instance,  much  of  the  work 
would  require  blasting  of  rock,  which  in  many  sections 
comes  witliin  a  foot  or  two  of  the  street  surface.  In  another 
city  of  over  1,000,000  inhabitants  with  sandy  subsoil  it 
is  stated  that  the  cost  of  making  a  loo-ft.  extension,  in¬ 
cluding  the  replacement  of  asphalt,  is  approximately  $350, 
$270  for  material  and  $80  for  labor.  In  the  average  Ameri¬ 
can  city  the  cost  of  running  a  tile  duct  on  an  asphalted 
street  would  approximate  $i  a  foot. 

Why  is  it  necessary  to  ground  the  frame  of  an  alternator?  L.  L. 

The  Underwriters  require  the  frame  of  a  machine  gen¬ 
erating  an  emf  greater  than  550  volts  to  be  permanently 
and  effectively  grounded,  while  one  having  a  lower  emf 
must  be  insulated  wherever  feasible.  In  addition  a  high- 
potential  machine  should  be  surrounded  by  an  insulating 
platform,  according  to  the  Underwriters,  so  arranged  that 
one  must  stand  on  it  in  order  to  touch  any  part  of  the 
machine.  In  an  alternating-current  system  of  distribution 
having  many  branches  a  fault  in  a  cable  is  by  no  means  an 
uncommon  occurrence.  If  such  a  fault  occur  then  everyone 
not  insulated  from  earth  is  under  the  influence  of  this 
short-circuit  to  earth.  If  it  were  possible  for  current  to 
flow  through  the  fault  and  then  through  any  one  back  to 
the  machine  it  would  result  in  shock  more  or  less  injurious. 
Many  cases  of  shock  are  due  to  persons  touching  the  frame 
of  the  machine,  and  this  of  itself  should  be  sufficient  reason 
for  grounding  a  machine.  With  an  insulated  machine  it  is 
possible  for  a  fault  to  occur  in  a  cable  and  one  in  the 
winding  of  the  machine  at  the  same  time  and  both  pass 
unnoticed.  With  a  grounded  machine  current  would  flow 
and  the  coils  of  the  machine  be  more  or  less  overheated 
according  to  the  extent  of  the  fault. 


In  the  .\ugust  number  in  an  answer  to  a  question  asked  by  “W.  T.  W.” 
it  was  stated  that  when  two  of  the  eight  poles  of  a  revolving-field  generator 
are  removed  and  the  other  poles  are  not  redistributed  the  frequency  of  the 
ilelivered  emf  will  be  the  same  as  formerly.  The  only  change  will  be  that 
the  delivered  emf  will  be  decreased  by  25  per  cent  and  the  voltage  regula¬ 
tion  will  be  poorer  than  formerly.  I  cannot  see  how  you  can  remove  two 
poles  without  changing  the  frequency.  In  the  case  of  an  eight-pole 
machine  having  a  frequency  of  60  cycles,  for  instance,  the  generator  would 
run  at  900  r.p.m.  Why  should  not  the  frequency  be  reduced  25  per  cent 
if  two  poles  are  removed  just  as  the  emf  is  reduced?  If  not,  why  is  it 
necessary  to  have  more  than  two  poles  on  any  frequency  at  any  speed? 

F.  J.  F. 

The  method  of  determining  the  frequency  of  an  alter¬ 
nator  in  cycles  per  second,  by  multiplying  the  number  of 
poles  by  the  speed  in  r.p.m.  and  dividing  the  result  by 
120,  is  applicable  to  any  alternator  constructed  according 
to  the  ordinary  method  with  uniformly  distributed  poles. 
That  it  cannot  be  applied  directly  to  an  eight-pole  alter¬ 
nator  when  two  of  the  poles  are  removed  and  the  other 
poles  are  not  redistributed  is  evident  at  once  from  the  fact 
that  the  emf  generated  in  any  electrical  conductor  on  the 
face  of  the  armature  changes  its  direction  as  it  passes  from 
under  a  north  to  a  south  pole.  If  it  passes  from  a  north 
pole  to  a  south  pole  at  the  rate  of  120  times  a  second,  then 
the  frequency  of  the  emf  is  120  alternations  per  second, 
or  60  cycles.  The  fact  that  throughout  a  portion  of  the 


revolution  of  the  armature  an  individual  conductor  passes 
through  a  north  pole  of  zero  magnetism  and  also  through 
a  south  pole  of  zero  magnetism  does  not  affect  the  fre¬ 
quency.  It  affects  merely  the  emf,  which  in  this  individual 
conductor  at  this  instant  is  therefore  zero.  Since  this  con¬ 
ductor  is  connected  in  series  with  other  conductors  which 
at  this  moment  are  under  other  poles  of  full  magnetic 
strength,  it  is  evident  that  the  total  emf  of  the  armature  is 
decreased  merely  in  proportion  to  the  reduction  in  the 
number  of  active  poles. 


I  have  a  45-hp,  three-phase,  220-volt,  1800  r.p.m.  induction  motor 
which  I  desire  to  change  so  as  to  have  it  operate  at  900  r.p.m.  on  a 
440-volt  circuit.  Is  there  a  book  from  which  I  can  obtain  the  neces¬ 
sary  winding  data  to  suit  this  case,  or  if  not  how  may  the  change  be 
made?  W.  G.  C. 

We  know  of  no  book  which  will  give  you  just  this  infor¬ 
mation.  The  motor  is  probably  a  6o-cycle  machine,  wound 
for  four  poles.  In  order  that  it  may  operate  at  900  r.p.m. 
it  must  be  rewound  for  eight  poles.  This  change  will 
involve  an  entirely  new  set  of  coils.  The  new  coils  should 
be  wound  with  roughly  one-half  the  slot-throw  of  the 
present  coils,  and  should  be  built  up  with  twice  the  number 
of  turns  of  one-half  the  size  of  wire  formerly  used.  If  the 
coils  are  then  arranged  with  one-half  the  present  number 
of  coils  in  each  group,  and  the  individual  groups  are  con¬ 
nected  continuously  just  as  they  now  are,  with  the  excep¬ 
tion  of  there  being  twice  as  many  groups  as  formerly,  the 
machine  should  operate  at  900  r.p.m.  and  should  be  suit¬ 
able  for  an  emf  of  440  volts.  However,  the  output  will 
be  somewhat  less  than  before — that  is  to  say,  the  machine 
cannot  properly  be  rated  as  a  5-hp  machine.  The  above 
instructions  would  be  intelligible  only  to  a  person  familiar 
with  the  winding  of  motors,  but  your  attention  should  be 
called  to  the  fact  that  no  other  person  should  be  allowed 
to  undertake  the  rewinding  of  the  machine. 

We  will  appreciate  any  information  regarding  a  50-hp,  220-volt, 

three-phase,  60-cycle,  wjuirrcl  caqe-type  motor  which  we  have.  Through 
carelessness  the  shop  boys  ran  a  box  dry  on  this  motor  the  other  day 
and  it  stuck  fast;  and  after  getting  the  journal  in  order  the  motor 
would  not  run.  .After  an  examination  it  was  found  that  one  side  of 
the  starting  box,  that  is,  one  side  of  the  three-cornered  piece  which 
goes  next  to  the  shaft  in  the  rotor  to  which  the  starting  lever  is 
attached,  was  burnt.  It  was  also  found  that  one  outside  wire  leading 
to  the  motor  from  the  transformers  was  carrying  very  little  current, 
while  the  middle  wire  seemed  to  be  carrying  too  much,  the  middle 
knife  on  switch  becoming  red  hot.  We  are  unable  to  account  for  this 
as  all  the  connections  are  correct.  This  high-voltage  line  also  heats 
the  motor  very  hot.  G.  M.  M.  &  S. 

Assuming  that  the  motor  mentioned  could  be  started 
without  difficulty  before  the  accident,  it  is  very  probable 
that  when  one  of  the  wires  was  found  to  be  carrying  more 
current  than  either  of  the  other  two  wires  the  trouble  was 
in  the  circuits  external  to  the  motor  and  not  in  the  motor 
itself.  That  is  to  say,  more  than  likely  the  load  on  the 
three  phases  of  the  generator  was  much  unbalanced  and 
the  motor  was  taking  most  of  its  load  through  the  phase 
of  the  generator  which  was  loaded  most  lightly,  attempt¬ 
ing  in  this  way  to  balance  the  load  on  the  generator.  This 
is  an  inherent  characteristic  of  motors,  but  does  not  be¬ 
come  prominent  unless  the  load  on  the  generator  is  marked¬ 
ly  unbalanced.  Trouble  of  this  nature  can  be  remedied 
only  by  balancing  the  load,  or  rather  voltages,  on  the  gen¬ 
erator  which  supplies  energy  to  the  motor.  Concerning  the 
present  trouble  with  the  starting  of  the  machine,  it  may 
be  that  the  difficulty  is  in  the  rotor  circuit,  or  there  may  be 
difficulty  in  the  stator  circuit.  Again,  it  may  be  that 
trouble  exists  in  both  the  rotor  and  stator.  Assuming  that 
you  have  examined  the  stator  and  found  that  the  coils 
have  not  become  burned,  it  is  safe  to  assume  that  the 
trouble  is  in  the  rotor  and  is  confined  to  the  automatic 
starting  rheostat.  If  this  assumption  is  correct  the  only 
proper  method  is  to  dismount  the  rheostat,  locate  any 
burned-out  places  and  make  such  repairs  as  then  may  be 
found  to  be  necesary. 
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tliat  the  load  from  the  isolated  plant  was  transferred  from 
the  new  substation  a  month  ahead  of  the  time  scheduled. 
The  Edgar  Allen  company  was  much  pleased  and  sent  its 
check  for  $500  to  the  central-station  company  in  recogni- 
tioti  of  this  achievement. 


PRACTICE  METER  DIALS  FOR  READERS’  USE. 

The  Kentucky  Electric  Company,  of  Louisville,  has  had 
made  an  enlarged  replica  of  a  watt-hour  meter  dial  about 
4  ft.  across  for  the  use  and  instruction  of  its  meter  read¬ 
ers.  The  individual  dials  are  10  in.  in  diameter  and  the 
pointer  of  each  is  pivoted  under  a  friction-screw  setting 
so  as  to  remain  in  any  position  as  placed.  This  enlarged 
dial  model  has  been  found  of  much  service  in  instructing 
new  meter  readers.  After  an  explanation  of  the  operation 
of  the  dials  and  practice  in  the  simpler  settings  some  of 
the  more  puzzling  readings  involving  positions  of  the 
figure  9  are  set  up  on  the  dials  and  the  new  men  called 
upon  to  read  them.  The  large  dials  are  also  of  use  where 
new  men  find  difficult  meter  readings  on  their  routes.  In 
such  cases  a  note  is  made  of  the  position  of  the  meter 
hands,  the  dial  hands  of  the  office  model  are  set  similarly 
and  the  proper  reading  is  determined  by  one  of  the  more 
experienced  inspectors  at  the  close  of  the  day. 


VISITING-NURSE  SERVICE. 


A  recently  established  feature  of  the  welfare  work  of 
the  Commonwealth  Edison  Company,  Chicago,  is  the  visit- 
ing-nur.se  service.  All  absentees  are  reported  promptly  to 
the  employment  bureau  and  a  registered  visiting  nurse, 
employed  especially  for  the  purpose,  is  sent  to  the  resi¬ 
dence  of  the  absent  employee  on  the  same  day.  .\dvice 
or  temporary  professional  assistance  is  given  where  needed, 
although  the  nur.se  cannot  remain  in  attendance  on  any  case 
of  illness.  The  nurse  turns  in  reports  each  morning  on  the 
calls  of  the  previous  day  and  these  are  forwarded  to  the 
heads  of  departments  by  the  employment  bureau.  The 
service  is  of  value  both  to  the  company  and  to  employees. 


FLAT-RATE  CONTROLLERS  AS  WEDGES  FOR 
METERED  BUSINESS  AT  ROCKFORD,  ILL. 


The  Rockford  (Ill.)  Electric  Company  has  about  fifty 
riat-rate  controllers  in  use  at  the  present  time,  although  a 
larger  number  have  been  installed  and  later  converted  to 
metered  business  at  the  request  of  the  customers.  In  its 
flat-rate  service  campaign  the  company  has  offered  four 
20-cp  tungsten  lamps  for  $1  per  month,  five  for  $1.25  and 
six  for  $1.50.  No  provision  is  made  for  connecting  up  heat¬ 
ing  appliances  under  this  schedule  or  for  cutting  out  the 
controller  in  case  the  customer  desires  to  use  all  his  lamps 
on  some  special  occasion.  The  service  is  restricted  purely 
to  the  lighting  specified,  and  as  the  minimum  flat  rate,  as 
well  as  the  most  popular,  is  $i  monthly,  many  such  cus¬ 
tomers  have  preferred  to  be  changed  to  .service  under  the 
meter  minimum  of  50  cents  a  month.  The  controllers  in 
service  have  been  subjected  to  regular  inspections  at  in¬ 
tervals  of  one  or  two  months  during  periods  when  the 
work  of  the  meter  department  is  light. 

During  its  wiring  campaign  the  Rockford  company  is 
offering  to  wire  a  six-room  house  with  porch  and  bath  for 
$18.  It  will  also  furnish  fixtures  as  follow's:  Parlor,  three- 
lamp  ceiling  fixture,  $2,75 ;  dining-room,  two-lamp,  $2.25 ; 
kitchen,  pendant,  $t ;  bedrooms,  two-lamp  pendants,  $2; 
bathroom,  bracket,  80  cents;  porch,  65  cents;  hanging  and 
connecting  fixtures.  $28.45. 


BONUS  FOR  RAPID  WORK. 

Recently  a  contract  was  executed  by  which  the  North 
Shore  Electric  Company  agreed  to  furnish  electrical  energy 
to  the  Edgar  .Mien  American  Manganese  Steel  Company, 
of  Chicago  Heights.  The  carrying  out  of  this  contract 
meant  the  abandonment  of  an  isolated  plant  that  had  been 
furnishing  power  for  the  works  and  the  building  of  a  sub¬ 
station.  Electricity  is  delivered  to  the  consumer  at 
2300/4000  volts,  three-phase,  60-cycle,  and  is  reduced  to 
220  volts  for  shop-motor  circuits  and  1 10-220  volts  for 
lighting.  Two  iio-kvv,  220-volt  rotary  converters  and  two 
500-ft.  air  compressors  driven  by  loo-hp  motors  are  in¬ 
cluded  in  the  substation  equipment,  the  cost  of  which  was 
about  $20,000.  Fifty  days  before  the  time  set  for  the  com¬ 
pletion  of  the  work  the  president  of  the  Edgar  Allen  com¬ 
pany  offered  the  North  Shore  company  a  bonus  of  $500  if 
the  plant  should  be  finished  ready  for  operation  thirty  days 
ahead  of  time.  This  meant  that  the  rotary  converters  and 
other  necessary  material  must  be  shipped  from  the  factory 
by  express  and  extra  pressure  was  put  upon  the  work  so 


GUESSING  ON  KILOWATT-HOUR  OUTPUT. 

In  previous  years  it  has  been  the  custom  of  employees  of 
the  Commonwealth  Edison  Company,  of  Chicago,  to  in¬ 
stitute  a  guessing  contest  at  the  close  of  the  year,  the  man 
coming  closest  to  the  highest  maximum  load  of  the  winter 
in  kilowatts  getting  the  largest  proportion  of  a  pool  to 
which  each  one  entering  the  contest  contributes.  At  the 
suggestion  of  the  statistical  department  of  the  company, 
however,  a  change  is  made  this  year  by  which  the  largest 
day’s  kw-hour  output  has  been  substituted  for  the  largest 
flay’s  maximum  load.  It  is  suggested  that  a  large  kw-hour 
output  is  more  desirable  than  a  high  maximum  demand, 
b'or  the  last  three  winters  the  largest  day’s  output  has  been 
as  follows  :  Jan.  7,  1909,  1,510,250  kw-hours;  Jan.  4,  1910. 
2,162,235;  J^ii-  5>  iQttj  2,355,760.  If  bright,  clear  weather 
prevails  the  output  will  be  comparatively  low  and  if  the 
weather  is  dark  the  output  will  be  comparatively  high ;  also, 
if  moderate  weather  prevails  the  output  will  be  compara¬ 
tively  low,  and  if  the  weather  is  cold  the  consumption  will 
be  greater,  due  to  the  large  street-railway  heating  load  in 
Chicago. 

ONE  WAY  TO  GET  MOTORS  INSTALLED. 

Sometimes  prospective  motor  users  who  might  well  afford 
to  enjoy  the  economies  of  electric  drive  are  frightened  at 
the  first  cost  of  the  installation.  Mr.  David  Davis,  of  Litch¬ 
field,  Ill.,  before  the  Illinois  Electrical  .Association  conven¬ 
tion  at  Rockford,  Oct.  25,  told  of  such  a  prospective  cus¬ 
tomer,  who  declared  he  could  not  afford  the  expense  of 
putting  in  the  motor  the  central-station  men  suggested. 
Some  time  later  a  manufacturer’s  representative,  who  was 
a  cheerful  talker,  visited  Litchfield,  and  after  a  friendly 
conversation  with  the  obdurate  prospective  customer  found 
out  how  much  the  latter  was  willing  to  spend  for  electric 
drive.  Easily  adapting  the  requirements  of  the  drive  tn 
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LIGHT  LAMP-DELIVERY  WAGON 


this  price,  the  salesman  figured  out  an  installation  and  took 
the  order.  When  the  motor  was  installed  it  at  once  proved 
too  small  for  the  load,  as  the  central-station  men  had  pre-  The  Rochester  Railway  A:  Light  Company  has  recently 
dieted,  and  the  energy  it  consumed  far  exceeded  the  esti-  placed  in  service  its  first  lamp-delivery  wagon,  thereby  ren- 

mate  made  by  the  salesman.  The  customer  was  plainly  dering  it  unnecessary  for  patrons  to  come  to  the  office  with 

worried  by  this  time,  but,  having  got  his  feet  wet,  philo-  lamps  they  desire  to  have  changed.  Heretofore  consumers 

sophically  decided  to  plunge  in  all  the  way  and  ordered  entitled  to  free  lamp  renewals  had  to  come  to  the  office  of 

the  size  of  motor  that  had  been  suggested  for  him  in  the _ 

first  place,  jjaying  the  full  price.  Of  course,  once  installed.  im* 

this  motor  drive  has  proved  a  source  of  much  satisfaction 

and  economy  to  him,  but  it  is  probable  that  the  installation  j|r 

could  have  been  made  in  no  other  way  than  by  the  course 

taken  \  MH 


LETTERS  THAT  AID  THE  MOTOR  SOLICITOR 


Sometimes  good  work  with  a  prospective  motor-service 
customer  can  be  accomplished  by  starting  him  to  think  in 
his  own  way  of  what  might  be  done  to  lower  his  operating 
expenses  and  improve  his  motor  service.  Men  of  large 
business  interests  are  often  too  busily  occupied  to  give  the 
central  station's  solicitor  the  attention  necessary  to  go  into 
the  proposition  to  the  point  where  its  attractiveness  is  fully 
revealed.  If  a  letter  containing  the  nub  of  the  situation  at 
a  glance  can  be  brought  to  the  notice  of  the  busy  manager 
his  interest  is  at  once  stimulated.  The  average  soliciting 
letter  is  prosy  and  perhaps  finds  its  way  to  the  waste-basket 
after  a  glance  at  the  heading. 

A  novelty  calculated  to  catch  the  eye  of  the  reader  has 
been  introduced  by  the  Rockford  Electric  Company,  which 
attaches  characteristic  load-curves  or  illustrations  to  the 
tersely  worded  communications  it  sends  out.  While  the 
ordinary  letter  of  this  kind  would  reach  the  waste-basket, 
the  unusual  appearance  of  the  pictures  or  diagrams  con¬ 
tained  in  the  Rockford  letters  provokes  a  second  glance. 
Since  the  machines  illustrated  are  of  the  types  used  in  hi> 
own  factory  and  in  the  load-curve  the  manager  recognizes 
the  shortcomings  of  his  own  installation,  his  interest  is 
likely  to  be  stimulated  to  the  point  where  on  his  next  call 
the  salesman  meets  a  lot  of  ready  questions  about  motor- 
ilrive.  fir'it  cost  and  operating  expense. 


Rochester  Camp- Delivery  Wagon. 

the  company  with  an  identification  card  to  obtain  new 
lamps.  Xow  a  girl  in  the  lamp  department  receives  tele¬ 
phonic  requests  for  renewals  and  the  calls  are  routed  for 
the  driver  of  the  wagon.  The  latter  is  built  on  a  Baker 
chassis  with  shaft-drive  and  averages  45  miles  a  day.  The 
top  is  of  mahogany  and  holds  approximately  800  lamps  in 
standard  packages.  On  the  floor  in  front  of  the  driver 
there  is  a  box  for  lamps  other  than  standard.  The  wagon 
is  of  the  light  pleasure-vehicle  type  and  is  completely  in¬ 
closed.  The  company  expects  to  install  two  more  wagons 
of  the  same  type  shortly,  indicating  satisfaction  with  the 
system  and  with  the  wagon  as  well. 


EXPERIENCE  WITH  TUNGSTEN  SIGN  LAMPS  AT 
JOPLIN,  MO. 


CHEAP  POLE  LINES  AND  THE  USE  OF  IRON-WIRE 
SECONDARIES. 


The  experience  of  central-station  companies  with  low- 
voltage  tungsten  sign  lami)s  has  been  one  of  varied  degrees 
of  satisfaction,  according  to  reports  obtained  from  those 
having  the  maintenance  of  such  installations  in  charge.  I'o 
series-multiple  arrangements  of  such  lamps,  however,  can 
usually  be  traced  most  of  these  troubles,  the  failure  of  one 
lamp  of  a  group  so  overloading  its  fellows  that  they  in 
turn  rapidly  succumb. 

The  Empire  District  Electric  Company,  which  operates 
in  Joplin  and  Webb  City,  Mo. ;  Galena,  Kan.,  and  other 
cities  of  the  famous  lead  and  zinc  mining  districts,  began 
the  use  of  tungsten  sign  lamps  in  1909.  After  opening  up 
its  commercial  department  the  first  sign  sold  was  to  an 
undertaking  establishment,  as  noted  in  these  columns  Oct.  7. 
This  sign  was  equipped  with  carbon  lamps.  The  second 
display  went  to  a  bank,  and,  it  being  decided  that  the 
bank’s  sign  should -appear  more  “lively”  than  that  of  the 
undertaker,  tungstens  were  used  for  the  first  time.  Ever 
since  the  company  has  advocated  the  use  of  tungsten  sign 
lamps  exclusively. 

It  now  has  15,000  such  lamps,  used  continuously  from 
dusk  until  midnight,  with  free  renewals,  and,  according  to 
Mr.  J.  E.  Harsh,  commercial  manager  of  the  company, 
tests  made  show  that  the  full  rated  life  of  the  lamp  is  being 
obtained,  while  breakage  in  handling  is  reported  slight. 


Following  a  symposium  on  electric  service  to  agricultural 
communities  at  the  Rockford  convention  of  the  Illinois 
State  Electrical  .Association,  Oct.  25,  the  di.scussion  turned 
on  the  subject  of  cheaply  constructed  distributing  lines  and 
the  use  of  iron  wire  for  distributing  circuits.  Mr.  Theodore 
Bass,  of  Farmington,  Ill.,  described  a  service  to  a  group  of 
three  farms  supplied  with  energy  from  his  16,500-volt  trans¬ 
mission  line.  The  farmers  hauled  and  erected  the  poles, 
paying  $200  for  the  high-tension  step-down  transformer 
and  the  three  distributing  transformers.  Iron  wire  is  used  for 
secondaries.  Mr.  A.  O.  Brown,  of  Elmwood,  however,  cited 
an  instance  where  he  had  attempted  to  operate  a  5-hp  motor 
at  the  end  of  a  mile  extension  of  Xo.  8  iron  wire,  but  found 
the  motor  would  deliver  hardly  2  hp.  Mr.  W.  G.  Austin, 
of  Effingham,  on  the  other  hand,  reported  the  successful 
operation  of  a  7-hp  motor  at  the  end  of  a  mile  of  2200-volt 
line  of  No.  10  iron  wire.  Mr.  E.  J.  Xegley,  of  Canton,  spoke 
of  trouble  with  fuses  and  transformers  used  on  a  2-mile 
transmission  line  to  a  coal  mine.  This  line  w-as  later  pro¬ 
tected  by  stringing  a  No.  2  copper  ground  wire,  earthed  at 
every  third  pole.  Mr.  R.  H.  Abbott,  of  Petersburg,  cited 
the  construction  of  2  miles  of  country  line  for  $445,  the 
farmers  furnishing  the  labor.  Another  member  declared 
be  had  constructed  32  miles  of  iioo-volt  line,  using  No.  6 
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hard-drawn  copptr  wire  on  30-ft.  poles,  at  a  cost  of  from 
$150  to  $200  per  mile. 

Mr.  S.  B.  Cushing,  of  Chicago,  pointed  out  that  iron 
wires  when  used  should  be  tested  at  frequent  intervals  for 
.strength,  since  they  are  seriously  attacked  by  rust.  The 
occurrence  of  a  single  accident  from  fallen  line  wires,  he 
observed,  might  prove  much  more  expensive  than  the  cost 
of  many  miles  of  first-class  construction. 

Dr.  E.  J.  Berg,  of  the  University  of  Illinois,  explained 
that  for  all  practical  purposes  within  i  per  cent  the  effects 
of  self-induction  can  be  disregarded  in  the  case  of  iron 
wire.  Mechanically,  he  added,  copper  has  the  great  advan¬ 
tage  of  resisting  rust.  For  such  discharge  paths  as  light¬ 
ning  rods  the  material  of  the  conductor  has  little  effect, 
the  form  of  section,  however,  being  very  significant,  since 
the  law  of  loss  by  induction  follows  the  law  of  torsion. 
Professor  Berg  also  explained  the  discharge  of  lightning 
surges  by  corona  in  the  case  of  certain  iio,ooo-volt  trans¬ 
mission  lines  which  are  without  other  arresters.  In  these 
cases  the  diameter  and  section  of  the  conductor  is  of  more 
importance  than  its  material. 

Mr.  Frank  J.  Baker,  of  the  North  Shore  Electric  Com¬ 
pany,  Chicago,  discussed  briefly  the  problem  of  the  cost  of 
making  service  extensions.  The  durability  of  cheaply  con¬ 
structed  lines  like  those  already  mentioned  is  open  to  ques¬ 
tion,  he  said,  after  they  have  been  in  use  five  years  or  more, 
while  a  single  accident  may  cost  the  equivalent  of  the  in¬ 
terest  on  many  miles  of  first-class  lines.  It  has  not  been 
the  policy  of  the  North  Shore  Company,  said  Mr.  Baker,  to 
ask  the  prospective  consumer  to  pay  any  part  of  the  cost  of 
extension,  the  company  taking  the  view  that  if  the  business 
is  worth  going  after  at  all  it  is  worth  the  preliminary  cost 
of  construction. 


WHOLESALE  RATES  FOR  ELECTRIC  SERVICE  AT 
CINCINNATI. 


In  connection  with  the  newly  established  rate  schedule 
of  the  Union  Gas  &  Electric  Company,  of  Cincinnati,  Mr. 
J.  W.  Lyon,  commercial  manager  of  the  electrical  depart- 


Rate  Diagram  for  Wholesale  Service. 


ment,  has  had  drawn  up  an  isometric  solid  diagram  of  the 
rates  for  wholesale  lighting  and  motor  service  as  given 
in  tabular  form  in  its  schedule  book.  The  co-ordinates  used 
are  kw-hours  monthly  consumption  and  hours’  use  of  the 
maximum  demand,  the  corresponding  rates  in  cents  per 
kw-hour  being  shown  as  vertical  distances  from  the  ground 


plane.  The  Cincinnati  wholesale  rate,  as  shown  in  the 
accompanying  reproduction,  forms  a  perfectly  smooth  sur¬ 
face,  without  breaks  or  steps,  for  both  lighting  and  motor 
.service.  At  the  upper  left-hand  corner  of  the  sketch  is 
shown  the  intercept  of  the  lighting  rate  by  the  city  ordi¬ 
nance.  rile  motor-service  rate  is  indicated  by  the  dotted 
surface  just  below  that  representing  the  lighting  schedule. 
As  noted  in  a  preceding  issue,  the  wholesale  lighting 
schedule  ranges  from  the  ordinance  rate  of  10  cents  down 
to  the  minimum  of  1.88  cents  per  kw-hour  for  a  consump¬ 
tion  of  50,000  kw-hours  used  during  300  hours’  equivalent. 
The  wholesale  motor-service  rate  similarly  ranges  fron. 
9.02  cents  per  kw'-hour  for  1000  kw-hours  at  thirty  hours' 
use  down  to  1.5  cents  for  50,000  kw-hours  at  300  hours’ 
use.  As  is  revealed  by  the  developed  rate  surfaces,  the 
new  schedule  properly  puts  a  premium  on  long-hour  use 
rather  than  on  the  consumption  of  a  large  quantity  at  poor 
load-factor. 


FARMERS’  SERVICES  TAPPED  FROM  A  13,000- 
VOLT  TRANSMISSION  LINE. 

A  number  of  farmers  along  the  13,000-volt  transmission 
line  of  the  Liberty  Light  &  Power  Company,  which  con¬ 
nects  Liberty,  Ind.,  with  the  generating  station  at  Rich¬ 
mond.  18  miles  distant,  are  furnished  electric-lighting  ser¬ 
vice  through  iF2-kw  transformers,  reducing  from  the  trans¬ 
mission  potential  to  the  110  or  220-volt  secondary  pressures 
in  a  single  step. 

By  grouping,  two  or  more  farm  customers  are  supplied 
from  the  same  ij/^-kw'  transformer.  The  first  transformer 
out  of  Richmond,  3!^  miles  distant,  serves  four  farms,  and 
at  tw'o-mile  intervals  are  two  other  groups  of  two  each, 
the  fourth  and  last  group  being  14  miles  from  Richmond 
and  the  power  house. 

The  transformers  are  mounted  on  the  poles  carrying  the 
13,000-volt  single-phase  transmission  line.  To  protect 
them  against  the  weather  it  has  been  found  necessary  to 
provide  a  housing  completely  inclosing  the  transformer 
ca.ses,  the  fuses  being  left  exposed  so  as  to  be  accessible. 
Home-made  horn-gap  lightning  arresters  are  constructed 
out  of  No.  4  copper  wire,  and  mounted  on  insulators.  Dur¬ 
ing  the  summer  lightning  season  these  gaps  are  reduced  to 
an  opening  of  in.,  but  in  winter  they  are  bent  back  to  a 
clearance  of  i^-in.  to  guard  against  shorting  by  sleet  and 
snow.  Solid  grounds  have  been  used  on  these  13,000-volt 
arresters,  hut  as  a  result  of  local  experience  on  nearby 
6600-volt  lines  with  home-made  high-resistance  grounds, 
these  are  to  replace  the  solid  grounds,  w^hich  have  given 
trouble  because  of  the  circuit-breakers  opening  as  a  result 
of  static  discharges.  The  high-resistance  grounds  are  made 
by  burying  blocks  of  wood.  4  in.  by  4  in.  by  18  in.,  several 
pounds  of  wet  salt  being  scattered  about  the  w'ood  to  pro¬ 
vide  a  conducting  moisture.  Bare  No.  8  copper  wire  is 
used  for  customers'  220  and  iio-volt  secondaries,  some  of 
which  approximate  half  a  mile  in  length. 

The  farm  services  on  the  Liberty-Richmond  line  were 
installed  in  deference  to  the  demands  of  the  farm  oVners. 
rather  than  as  a  result  of  central-station  solicitation.  The 
farmers  are  required  to  buy  their  own  transformers,  which 
are  installed  by  the  company  at  the  customers’  expense. 
The  company  furnishes  and  maintains  the  meters  for  each 
customer,  however,  free  of  cost. 

As  an  example  of  the  connection  cost  to  the  customers, 
the  tw'o  farmers  composing  the  last  group  connected  paid 
together  $250  for  their  transformer.  1500  ft.  of  bare-wire 
secondary  pole  line,  and  the  wu'ring  of  their  premises. 
Each  farm  customer  is  charged  a  fixed  transformer-loss 
cost  of  $i  per  month,  to  which  is  added  the  cost  of  the 
energy  consumed.  The  rates  for  the  latter  element  run 
13  cents  per  kw'-hour  for  the  first  30  kw-hours,  10  cents 
for  the  next,  8  cents  for  the  next  and  6  cents  per  kw-hour 


>• 


thereafter.  Meters  are  read  at  three-month  intervals,  the 
average  income  from  each  customer  per  quarter  being 
about  $5.  All  of  the  present  farm  customers  are  well-to- 
do,  and  have  as  many  as  twenty  lamps  in  their  homes,  but 
they  are,  of  course,  proverbially  early  to  bed,  and  their 
hours  of  lamp  use  are  short. 

In  spite  of  the  twenty-four-hour  service,  no  motors  are 
yet  in  use  for  pumping  or  other  farm  work,  although 
several  fans  and  irons  are  now  connected  up.  In  this  re¬ 
spect  much  more  development  is  to  be  expected  on  .the 
Liberty  line.  As  a  business  proposition  it  is  doubtful 
whether  the  farm  business  is  profitable  to  the  central  sta¬ 
tion,  and  indeed  whether  a  company  is  justified  in  cutting 
into  a  13,000-volt  or  6600-volt  line  to  serve  one  or  two 
small  consumers.  The  departure  at  Liberty  is  looked  upon 
only  as  an  experiment  by  the  company,  which  has  nearly 
35  miles  of  transmission  lines  connecting  nearby  towns. 
Mr.  R.  S.  Ashe  is  president  and  manager  of  the  company 
and  Mr.  H.  A.  Wehrly  is  superintendent. 


CENTRAL-STATION  DEVELOPMENT  AT 
FARGO,  N.  D. 


A  MOTOR-DRIVEN  ROAD  ROLLER 


A  Plant  with  One  Consumer  to  6.33  Inhabitants. 

The  commercial  development  of  the  central-station  busi¬ 
ness  at  Fargo,  N.  D.,  by  the  Union  Light,  Heat  &  Power 
Company  presents  the  unusual  record  of  one  electric- 
service  customer  to  every  5.33  inhabitants.  This  rec¬ 
ord.  which  is  equaled  by  comparatively  few  if  any  electric 
light  and  power  companies  of  the  United  States  operating 
in  cities  as  large  as  Fargo,  is  a  testimonial  both  to  the 
enterprise  of  the  central-station  management  for  a  number 
of  years  past  and  to  the  general  progressiveness  and  pros¬ 
perity  of  the  population  of  Fargo. 

By  the  1900  census  Fargo,  N.  D.,  had  a  population  of 
14,331.  The  increase  of  population  was  49  per  cent  in  ten 
years.  Fargo  is  the  metropolis  of  North  Dakota  and  west¬ 
ern  Minnesota.  It  is  the  center  of  a  great  wheat-raising 
country.  There  is  comparatively  little  manufacturing,  but 
there  are  fifty-six  wholesale  and  jobbing  houses  and  dis¬ 
tributing  agencies  serving  the  large  territory  of  which 
Fargo  is  the  center.  There  are  fifty-seven  manufacturing 
industries.  Just  east  of  Fargo  across  the  Red  River  in 
Minnesota  is  the  city  of  Moorhead,  with  a  population  of 
about  5000.  Following  are  some  interesting  facts  and 
factors  bearing  on  the  development  of  this  business. 

On  Sept.  I,  1911,  the  company  had  2524  metered  lighting 
consumers.  138  metered  power  consumers  and  twenty-five 
flat-rate  consumers,  mainly  on  window-lighting  and  sign 
contracts.  The  connected  load  in  incandescent  lamps  was 
2161  kw.  There  were  117  500-watt  commercial  arcs.  8c6 
electric  flatirons  and  five  moving-picture  machines;  ten 
flaming  arcs,  miscellaneous  heating  and  other  appliances 
to  the  number  of  seventy-two  of  500  watts  capacity  each 
average;  metered  signs,  fifty-one,  containing  2362  lamps; 
flat-rate  signs,  forty-nine,  containing  3126  lamps.  The 
total  connected  commercial  lighting  load,  exclusive  of 
power  and  heating,  was  2437  kw.  For  municipal  light¬ 
ing  there  are  139  arc  lamps  taking  550  watts  each  and  209 
40-watt  tungsten  lamps.  In  addition  to  these  for  special 
downtown  street  lighting  there  are  137  five-lamp  orna¬ 
mental  posts,  each  post  taking  340  watts.  The  total  con¬ 
nected  city  lighting  load  is  125  kw.  The  total  of  city 
and  commercial  lighting  loads  is  2563  kw.  The  power 
load  consists  of  sixty-five  alternating-current  motors  with 
a  total  horse-power  of  293  and  303  direct-current  motors 
with  a  total  horse-power  of  1384.  The  total  motor  load 
is  1258  kw\  The  company  also  furnishes  power  to  the 
roller  weighs,  complete,  15,000  lb.  with  street  railway,  which  is  figured  for  statistical  purposes  as 

The  motor  runs  at  i2co  r.p.m.  and  has  a  connected  load  of  123  kw.  Including  this  the  connected 

7  a  gear  and  pinion,  the  latter’s  slow-  load  for  all  purposes  figures  3945  kw.  The  alternating- 

in  a  bevel  pinion  which  drives  tw’o  current  portion  of  the  system  is  supplied  through  138 

jsite  directions.  By  means  of  clutches  transformers  with  a  total  capacity  of  861  kw.  There  are 


The  motor-driven  road  roller  shown  in  the  accompanying 
illustration  is  used  by  Mr.  George  Stump,  a  contractor,  for 
rolling  roads  and  paving  streets  in  Independence,  Kan. 
The  roller  is  operated  by  a  lo-hp,  220-volt,  single-phase 
motor,  to  which  energy  is  supplied  through  160  ft.  of 
flexible  cable  from  a  portable  step-down  transformer 
mounted  on  cartwheels.  The  primary  side  of  this  trans¬ 
former  can  be  tapped  on  to  any  2300-volt,  single-phase  dis¬ 
tribution  circuit  in  the  neighborhood  of  the  street  to  be 
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39.3  miles  of  pole  lines.  I'his  is  equivalent  to  al)t)m  So  ft. 
of  pole  line  per  consumer.  The  station  capacity  is  1610  k\v, 
which  is  equivalent  to  about  60  watts  per  capita  of  popula¬ 
tion.  The  maximum  demand  on  the  station  Sept,  i  was 
1205  kw.  The  load-factor  for  the  week  ended  Sept,  i  was 
28  per  cent. 

The  lighting  rates  are  based  on  11  cents  per  kw-hour  for 
the  first  too  kw-hours,  9  cents  for  the  second  100  kw-hours 
and  step-by-step  reductions  for  additional  amounts  until 
all  energy  over  10,000  kw’-hours  per  month  is  sold  at  3.55 
cents.  The  power  rate  for  the  first  500  kw-hours  per 
month  is  6.^  cents,  with  step-by-step  reductions  for 
amounts  in  excess  of  this  consumption.  The  customary 
discount  of  10  per  cent  for  prompt  payment  of  lighting  and 
power  bills  is  allowed.  The  company  is  owned  by  the 
.\orthern  States  Power  Company,  which  in  turn  is  con¬ 
trolled  by  H.  M.  Hyllesby  &  Company,  of  Chicago. 


ADVERTISING  ELECTRICAL  NOVELTIES. 


riie  general  public  now  knows  that  devices  for  adding  to 
the  convenience  of  home  operations  are  on  the  market,  and 
may  be  had  of  dealers  or  central  stations,  many  of  which 
have  departments  for  the  sale  of  equipment  of  this  kind. 
The  problem  before  the  new  business  department  in  seeking 
to  build  up  a  larger  consunqjtion  of  energy  in  the  operation 
of  domestic  apparatus,  then,  is  to  present  the  advantages 
which  it  possesses  in  a  striking  form,  and  one  that  will 
attract  attention. 

While  the  newspaper  advertisements  and  other  notices 
issued  by  the  company  may  refer  effectively  to  this  branch 
of  the  business,  it  has  been  found  by  many  managers  that  a 
graphic  display  is  better  than  any  other  kind.  .Actions 
•speak  louder  than  words,  and  the  pictorial  presentation  of 
electrically  operated  irons,  toasters,  etc.,  is  much  more 
effective  than  when  one  is  merely  told  about  it.  In  solving 
the  question  of  graphic  display  one  idea  worth  general 
adoption  is  the  distribution  of  photographs  in  the  form  of 
post-cards,  each  of  the  pictures  showing  some  phase  of 
domestic  economy  in  which  electricity  plays  a  part. 

The  traffic  manager  of  an  Ohio  Valley  lighting  company 
decided  that  in  order  to  get  the  best  results  he  would  make 
his  own  photos,  instead  of  buying  them  from  noveltv  manu- 
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Fig.  1 — Post  Card  Advertising  Use  of  Toaster. 

facturers,  who  frequently  offer  the  same  sort  of  picture  to 
a  dozen  different  users.  He  succeeded  in  securing  the  ser¬ 
vices  of  two  well-known  young  women  of  that  citv,  and 
they  agreed  readily  to  pose  for  his  camera.  The  result  was 
that  he  secured  a  series  of  pictures  which  are  attractive 


merely  as  photographs,  and  which  are  certain  to  be  kept 
by  the  people  who  receive  them.  The  series  consists  of 
fifteen  views,  some  of  which  are  reproduced  herewith. 

The  post-cards  upon  which  the  pictures  have  been 
mounted  are  sent  out  at  regular  intervals  to  a  selected  list 


I./:  . 


Fig.  2 — Post  Card  Advertising  Use  of  Percolator. 

of  consumers,  care  being  taken  to  select  those  most  likely 
to  be  in  the  market  for  modern  devices  for  the  home.  This 
particular  company  maintains  a  department  for  the  sale  of 
equipment  of  this  sort  at  its  general  offices,  and  it  is  re¬ 
ported  that  a  healthy  increase  in  the  demand  has  been 
noted  since  the  cards  have  been  in  circulation. 


EASILY  UNDERSTOOD  STATEMENTS  OF  RATES. 

Rates  for  electric  service  which  involve  a  discount  on  a 
part  of  the  bill,  which  discount  is  based  on  a  certain  num¬ 
ber  of  hours’  use  per  month  of  a  consumer’s  connected 
load  or  ma.ximum  demand,  or  upon  .some  assumed  maxi¬ 
mum  demand  calculated  from  his  connected  load,  have  long 
been  common  among  the  more  progressive  electric-service 
companies  and  recently  have  been  required  in  most  of  the 
cases  before  the  Wisconsin  Railroad  and  Public  Service 
Commission  where  that  commission  has  specified  the  rates 
to  be  charged.  'I'he  principal  valid  objection  urged  against 
this  system  has  been  the  difficulty  of  stating  the  rate  in 
such  a  way  that  the  consumer  can  understand  it.  It  is  prob¬ 
able  that  the  majority  of  consumers  who  are  served  with 
electricity  under  such  rate  systems  do  not  really  understand 
the  rates.  It.  therefore,  should  be  a  matter  of  much  study 
on  the  part  of  the  electric-service  company  to  state  its  rates 
in  as  ])Opular  and  easily  understood  language  as  possible, 
avoiding  technical  terms  except  where  absolutely  necessary 
and  remembering  that  the  every-day  language  of  the  man 
in  the  central-station  business  is  worse  than  Greek  to  the 
ordinary  consumer.  The  following  suggestions  as  to  the 
wording  of  published  rate  sheets  are  offered  by  a  manager 
who  has  given  the  matter  considerable  thought  and  has 
drawn  up  the  rate  sheets  for  a  number  of  companies.  They 
represent  an  attempt  to  state  the  case  in  plain  language  so 
that  the  ordinary  consumer  or  uneducated  employee  of  the 
company  can  easily  figure  the  rate  on  any  consumer’s  in¬ 
stallation. 

In  order  to  make  matters  plain  ter  the  electric-service 
company  reader  who  may  wish  to  know  the  foundation  of 
the  rate  specified  before  seeing  its  popular  statement,  an 
example  is  given  of  a  rate  sheet,  first  as  it  was  actually 
drawn  up  by  the  manager  in  technical  language,  showing 
the  fundamental  derivation  of  the  rate,  and  second  the 
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popular  statement  of  the  rate  as  made  up  for  publication. 
The  actual  figures  given  are,  of  course,  simply  for  the  pur¬ 
pose  of  an  example  and  only  represent  the  practice  of  one 
company  with  a  given  set  of  local  conditions.  The  follow¬ 
ing  is  the  technical  statement  of  the  rate  system. 

TECHNICAL  STATEMENT  OF  RATES. 

Electric  lighting  rate:  14  cents  per  kw-hour  for  electrical 
energy  used  equivalent  to  thirty  hours’  use  per  month  of  the 
consumer’s  maximum  demand,  the  maximum  demand  being 
estimated  by  the  rules  given  below.  For  electrical  energy 
used  in  excess  of  one  hour’s  use  per  day  of  the  consumer’s 
maximum  demand,  6  cents  per  kw-hour.  Minimum  bill, 
$i  per  month. 

The  following  are  rules  for  estimating  the  maximum 
lighting  demand: 

For  stores,  offices,  depots,  restaurants,  livery  .stables  and 
all  places  of  business  where  all  the  lamps  are  lighted  dur¬ 
ing  the  company’s  heavy-load  period,  that  is  from  5  to  6 
p.  m.  in  winter,  the  maximum  demand  shall  be  counted  as 
the  full  connected  capacity  of  lamps. 

For  hotels  and  boarding  houses,  public  halls,  churches 
and  theaters  the  maximum  load  shall  be  counted  as  one-half 
the  connected  capacity  in  lamps. 

For  residences  count  the  maximum  demand  as  40  watts 
for  each  room  in  the  house,  exclusive  of  bathroom,  base¬ 
ment,  porches,  stairways,  attics,  storerooms,  small  halls, 
entrances,  woodshed  and  barn.  Small  motors  of  Yz  hp  and 
less  and  electric  irons  or  other  heating  appliances  are  not 
counted. 

Unlimited  power  rate:  Twelve  cents  per  kw-hour  for 
electrical  energy  used  etiuivalent  to  thirty  hour.s’  per  month 
of  the  consumer’s  maximum  demand,  the  rules  for  estimat¬ 
ing  the  maximum  demand  being  given  later.  Six  cents  per 
kw-hour  for  electrical  energy  used  in  excess  of  the  fore¬ 
going  amount. 

Off-peak  power  rate :  Power  consumers  agreeing  not  to 
operate  motors  between  4:30  and  8  p.  m.  during  Novem¬ 
ber,  December,  January  and  February  will  be  given  the  reg¬ 
ular  unlimited  power  rate  less  4  cents  per  kw-hour  on  the 
i2-cent  portion  of  the  bill. 

Minimum  bill,  $i  per  hor.sepower  connected  per  month. 
The  rule  for  estimating  the  maximum  power  demand 
of  a  consumer  is  to  take  i  kw  per  horse-power  of  motor 
connected,  except  where  a  motor  is  much  underloaded  and 
consumer  desires  a  test.  In  such  case  the  company  will 
make  a  test  for  such  period  as  seems  to  it  best  to  determine 
the  real  maximum  demand. 

POPULAR  STATEMENT  OF  THE  SAME  RATES. 

“Electric  light,  14  cents  per  kw-hour  for  the  first  portion 
of  the  monthly  bill  and  6  cents  per  kw-hour  for  the  second 
or  remaining  portion.  The  number  of  kw-hours  in  the 
first  portion  is  determined  as  follows: 

“For  stores,  offices,  depots,  restaurants,  livery  stables  and 
all  places  of  business  multiply  by  30  the  connected  capacity 
of  the  lamps  in  kilowatts. 

“For  private  residences  multiply  the  number  of  rooms  in 
the  house  by  1.2  kw-hours,  but  do  not  count  bathrooms, 
basements,  cellars,  porches,  stairways,  attics,  storerooms, 
small  halls,  entrances,  woodsheds  and  barns. 

“For  hotels,  boarding  houses,  public  halls,  churches  and 
theaters  multiply  by  30  the  connected  capacity  of  the  lamps 
in  kilowatts  and  divide  by  2. 

“Do  not  count  flatirons,  heating  and  cooking  appliances 
or  vacuum  cleaners  as  connected  load. 

“When  the  kw-hours  used  in  a  month  as  shown  by  the 
meter  are  equal  to  or  less  than  the  first  portion  the  rate  on 
the  whole  bill  is  14  cents  per  kw-hour. 

“When  the  kw’-hours  used  in  a  month  exceed  the  first 
portion  all  of  the  kw-hours  of  the  first  portion  are  to  be 
billed  at  14  cents  and  all  in  excess  of  the  fir.st  portion  are 
to  be  billed  at  6  cents  per  kw-hour. 


’’The  number  of  kilowatts  taken  by  various  kinds  of  in¬ 
candescent  lamps  to  be  used  in  estimating  under  the  fore¬ 
going  rules  is  as  follows : 


Kind  of  Lamps.  Kilowatts. 

16-cp  carbon-filament . 

8-cp  carbon-filament . d.lO 

32-cp  carbon-filament  . Ido 

20-cp  tantalum-filament  (40-watt)  . d40 

40-cp  tantalum-filament  (80- watt)  . 08o 

20-cp  tungsten-filament  (25-watt)  02.' 

32-cp  tungsten-filament  DO-watt)  . 040 

48-cp  tungsten-tilament  (60-watt)  060 

80  cp  tungsten-filament  (100-watt)  . 100 

120-cp  tungsten-filament  (150-watt)  . 1-50 

200-cp  tungsten-filament  (250-watt)  250 

350-cp  tungsten-filament  (400-watt)  400 

450  cp  tungsten-filament  (500-watt)  . 500 


“The  minimum  monthly  lighting  charge  is  $i  for  serv¬ 
ice,  and  no  service  will  be  accepted  or  billed  for  less  than 
this  amount. 

“Power  rates  on  unlimited  contract:  12  cents  per  kw-hour 
for  the  first  portion  of  the  bill  and  4  cents  per  kw-hour 
for  the  second  or  remaining  portion.  To  determine  the 
first  portion,  multiply  the  horse-power  of  the  motor  by  30. 

“Power  rates  on  limited  off-peak  contract:  8  cents  per 
kw-hour  for  the  first  portion  of  the  monthly  bill  and  4 
cents  for  the  secondary  or  remaining  portion.  Consumers 
accepting  this  limited  off-peak  power  rate  must  do  so  with 
the  express  understanding  and  agreement  that  in  considera¬ 
tion  of  the  reduced  rate  they  are,  when  requested  by  the 
company’s  representative,  to  discontinue  operation  of  motors 
between  4:30  p.  m.  and  8  p.  m.  between  Oct.  15  and  Feb. 
15  w'henever  the  company’s  reserve  plant  capacity  is 
needed  during  these  hours  for  other  purposes. 

“No  power  service  will  be  rendered  for  less  than  $i  per 
horse-power  or  fraction  thereof  of  motor  connected  per 
month. 

“Voltage :  The  company  will  aim  to  maintain  as  near 
as  possible  to  109  volts  at  consumer’s  lamp  terminals  if 
buildings  are  properly  wired,  and  218  volts  at  motor  ter¬ 
minals. 

“A  kilowatt  is  equal  to  1000  watts,  thus  ten  loo-watt 
tungsten  lamps  equal  i  kw  of  connected  load.’’ 

There  is  another  popular  method  of  stating  the  same 
rate  system  which  may  appeal  to  .some  as  being  easier  to 
understand  at  first  reading  than  the  foregoing.  This  method 
of  statement  is  based  on  the  discount  idea  and  may  appeal 
to  some  minds  more  easily  than  the  foregoing  method. 
The  same  rates  stated  according  to  the  discount  method 
would  be  as  follows: 

ANOTHER  POPULAR  STATEJSENT  OF  THE  RATES. 

“Electric  light:  14  cents  per  kw-hour.  A  discount  of  8 
cents  per  kw-hour  will  be  given  on  whatever  portion  of  a 
consumer’s  monthly  bill  exceeds  said  consumer’s  discount 
limit.  This  limit  is  figured  for  each  consumer  thus: 

“For  stores,  offices,  depots,  restaurants,  livery  stables 
and  all  places  of  business  multiply  by  30  the  total  capacity 
in  kilowatts  of  the  lamps  connected. 

“For  private  residences  multiply  the  number  of  rooms 
in  the  house  by  1.2  kw-hours,  but  do  not  count  bathrooms, 
basements,  cellars,  porches,  stairways,  attics,  storerooms, 
small  halls,  entrances  woodsheds  and  barns. 

“For  hotels  and  boarding  houses,  public  halls,  churches 
and  theatres  multiply  by  30  the  connected  capacity  of  the 
lamps  in  kilowatts  and  divide  by  2. 

“Do  not  count  flatirons  heating  and  cooking  appliances 
or  vacuum  cleaners  as  connected  load. 

“When  the  kw-hours  used  in  a  month  exceed  the  con¬ 
sumer’s  discount  limit  as  figured  by  the  rules  just  given  the 
kw-hours  in  excess  of  the  discount  limit  will  be  billed  at 
a  discount  of  8  cents  per  kw-hour  from  the  base  rate  of 
14  cents,  or.  in  other  words,  at  a  net  rate  of  6  cents  per 
kw-hour.’’ 

Where  there  are  more  than  two  rates  the  terms  “first 
discount  limit,’’  “second  discount  limit.’’  etc.,  can  be  used. 
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Wiring  and  Illumination 


AN  ELECTRIC  FOUNTAIN  IN  THE  CLASSIC 
GARDEN  OF  A  NEW  ORLEANS  PRIVATE 
HOME. 

'I'lic  central  feature  of  an  exquisitely  arranged  Italian 
garden  covering  the  terraces  of  the  magnificent  St.  Charles 
Avenue  resitleuce  of  Mr.  Lawrence  Fabachcr,  of  New 
Orleans,  is  an  electric  fountain,  on  which  is  projected  the 
colored  illumination  of  a  30-amp  arc  lantern.  The  color 
changes  in  the  lantern  are  effected  by  a  revolving  disk 
driven  by  a  small  motor,  the  entire  lamp  and  mechanism 
being  concealed  in  the  structure  above  the  fountain.  The 
display  was  designed  by  Mr.  Tabacher  and  executed  locally, 
having  been  completed  only  within  the  last  few  days.  The 
cost  is  reported  to  have  been  several  thousand  dollars,  so 
that  such  fountains  are  not  likely  to  become  household 
necessities  in  modest  homes,  according  to  Mr.  \\\  E. 
Clement,  contracting  agent  for  the  New  Orleans  Railway  & 
Light  Company,  which  furnishes  the  electrical  energy.  The 
effect  of  the  changing  hues  on  the  bubbling  water  is  de¬ 
clared  to  be  most  pleasing  amid  the  dark  settings  furnished 
by  the  classic  garden. 


METHODS  OF  SOLDERING  WIRES  IN  TERMINAL 

LUGS. 


By  IL  D.  George. 

\\  here  many  terminal  lugs  are  to  be  soldered  to  con¬ 
ductors  a  convenient  and  time-saving  method  of  making  the 
connections  is  to  melt  a  pot  of  solder  over  a  plumbers’ 
furnace,  pour  the  solder  in  the  hole  in  the  lug  and  then 
plunge  the  bared  end  of  the  conductor  into  it,  as  shown 
in  h'ig.  I.  The  insides  of  the  holes  of  all  commercial  lugs 
are  "tinned”  so  the  solder  adheres  to  them  readily,  and 
the  bared  end  of  the  conductor  should  also  first  be  tinned. 
This  may  be  done  as  follows:  The  end  of  the  wire  is  care¬ 
fully  scraped  with  a  knife  or  with  a  piece  of  fine  sandpaper 
(the  sandpaper  is  best  because  it  cannot  nick  the  wire) 
and  then  smeared  with  soldering  flux  and  thrust  into  the 
solder  pot.  If  a  soldering  stick  is  used  the  wire  must  be 
heated  somewhat  in  the  solder  before  the  stick  compound 
will  melt  and  adhere.  It  requires  but  a  fraction  of  a 
minute  to  “tin”  the  wire  end  in  the  pot.  After  removal 
the  end  should  be  knocked  against  some  solid  object  to 
remove  surplus  solder. 

Immediately  after  the  tinned  end  is  pushed  into  the 
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Fig.  1 — Soldering  Wire  In  Lug. 


hole  in  the  lug  the  lug  should  be  soused  with  a  piece  of 
wet  waste  to  cool  it  rapidly.  The  job  is  finished  by  scrap¬ 
ing  or  filing  off  any  shreds  or  globules  of  solder  that 
adhered  to  the  exposed  surfaces  of  the  lug  and  by  bright¬ 
ening  it  with  fine  sandpaper  if  necessary. 


The  insulation  from  the  conductor  ends  should  be  cut 
back  just  far  enough  so  that  it  will  abut  against  the  shoul¬ 
der  of  the  lug,  as  suggested  in  Fig.  2  A.  The  appearance 
is  very  unsightly  and  indicates  careless  work  if  there  is  a 
gap  betw'een  the  shoulder  and  the  insulation,  as  at  B.  If 


A  -  Correct 
Met  hod 
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Method 
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Fig.  2 — Finished  Connections. 


because  of  some  mishap  a  connection  does  result,  having 
the  appearance  of  Fig.  2  B  a  partial  correction  can  be 
made  by  filling  the  gap  with  servings  of  tape,  as  shown  at 
Fig.  2  C.  The  tape  of  the  standard  %-in.  width  should  be 
torn  into  strips  about  %  in.  wide  before  applying. 

Only  enough  molten  solder  should  be  poured  into  the  • 
hole  in  the  lug  to  fill  it  almost  to  the  brim  when  the 
conductor  is  in  position.  If  too  much  is  poured  in  it  w’ill 
be  squeezed  out  by  the  wire  and  will  flow  over  the  lug. 

It  must  then  be  removed  at  a  sacrifice  of  time. 

Another  method  of  soldering  wires  in  lugs  is  to  heat 


Fig.  3 — Making  Joint  with  Blow  Torch  and  Solder  Wire. 

the  lug  with  a  blow-torch  flame,  as  outlined  in  Fig.  3. 
When  the  lug  is  sufficiently  hot  wire  solder  is  fed  into  the 
hole.  The  solder  melts  and  the  bared  conductor  end  is 
then  thrust  into  it,  as  above  described.  However,  the  use 
of  a  blow  torch  in  this  way  should  be  avoided  if  possible, 
as  it  blackens  the  exposed  surfaces  of  the  lug.  A  thorough 
cleaning  with  fine  sandpaper  is  then  necessary,  and  that 
requires  considerably  more  time  than  is  justifiable. 


CANDLE-POWER  LIFE  PERFORMANCE  PF 
INCANDESCENT  LAMPS. 


By  G.  S.  Merrill. 

The  mean  spherical  candle-power  or  the  total  lumens  gen¬ 
erated  by  a  light  source  is  the  proper  basis  for  judging  its 
performance.  This  fact  is  generally  recognized  and  needs 
no  discussion.  In  calculations  and  tests  involving  incan¬ 
descent  lamps  it  has  been  the  common  practice  to  use  the 
mean  horizontal  candle-power  as  a  basis  from  which  the 
mean  spherical  candle-power  could  be  derived  if  desired, 
by  the  use  of  reduction  factors*  applying  to  the  particular 

(Mean  spherical  candle-power  \ 

- - I 

•Mean  horizontal  candle-power  / 
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type,  kuKl  and  size  of  lamp  under  consideration.  It  has 
been  found  that  the  reduction  tactor  is  very  uniform  lor 
new  lamps  of  the  same  kind  and  hence  can  be  used  as  an 
easy  way  of  obtaining  the  initial  mean  spherical  candle- 
power  Iroin  measurement  of  the  mean  horizontal  intensity. 
However,  the  use  of  a  reduction  factor  may  give  misleading 
results  when  applied  to  other  than  the  conditions  for  which 
it  has  actually  been  determined.  The  common  acceptance 
and  use  of  mean  horizontal  candle-power  as  indicating 
lamp  performance,  on  the  evident  assumption  that  the 
total  light  flux  bears  a  constant  relation  to  the  horizontal 
intensity,  has  led  to  considerable  error  in  judging  the  true 
performance  of  some  types  of  lamps. 

In  the  case  of  the  regular  tantalum  lamps  the  effect  of 
service  is  to  darken  the  bulb  in  a  distinct  band  about  the 
horizontal  projection  of  the  filament,  due  to  the  concentra¬ 
tion  of  the  filament  in  a  relatively  short  axial  length  and  to 
the  proximity  of ’the  filament  to  the  side  of  the  bulb.  This 
distribution  of  blackening  serves  to  reduce  the  mean  hori¬ 
zontal  candle-power.  However,  it  is  important  to  note 
that  the  reduction  in  mean  horizontal  candle-power  re¬ 
sults  only  in  part  from  the  absorption  of  light  by 
the  darkened  band  ajid  that  a  part  of  the  reduc¬ 
tion  is  due  to  the  fact  that  some  of  the  light 
that  would  normally  pass  through  the  bulb  in  a  horizontal 
direction  is  reflected  from  the  deposit  of  the  sloping  sides 
of  the  bulb  through  the  tip  end  of  the  lamp.  The  mean 
spherical  candle-power,  therefore,  does  not  decrease  nearly 
as  much  as  does  the  mean  horizontal  in  this  case,  and  con¬ 
sequently  the  change  of  mean  horizontal  candle-power  with 
.'service  can  be  no  criterion  of  the  real  lamp  performance. 
Since  light  is  reflected  through  the  tip  end  of  the  lamp  as 
it  becomes  old  the  mean  lower  hemispherical  candle-power 
does  not  decrease  as  much  as  either  the  mean  horizontal  or 
mean  spherical.  The  same  general  considerations  that  ap¬ 
ply  to  the  tantalum  lamps  apply  to  those  tungsten-filament 
lamps  whose  construction  is  somewhat  similar,  and  point 
to  the  conclusion  that  changes  in  mean  horizontal  candle- 
power  with  service  should  not  be  used  in  judging  the  per¬ 
formance  of  different  kinds,  sizes  and  types  of  lamps,  since 
the  corresponding  changes  in  total  light  flux  may  be  very 
different  in  different  lamps. 

In  carbon-filament  lamps  the  filament  conforms  some¬ 
what  to  the  shape  of  the  bulb  and  the  blackening  is  dis¬ 
tributed  much  more  uniformly  over  the  side  and  tip  end. 
Consequently  the  reduction  factor  changes  only  a  very  little 
with  service,  so  that  the  total  light  flux  varies  approximately 
in  a  direct  ratio  to  the  mean  horizontal  candle-power  dur¬ 
ing  the  normal  life  of  the  lamp.  When  the  mean  horizontal 
candle-power  of  a  clear  iio-volt,  50-watt  or  60-watt  carbon 
lamp  in  a  straight-sided  bulb  has  reached  80  per  cent  of  the 
initial  value,  the  mean  spherical  candle-power  will  have 
reached  approximately  8o  per  cent  of  its  initial  value  also, 
whereas  when  the  mean  horizontal  candle-power  of  a  deaf 
40-watt,  iio-volt  drawn-wire  tungsten-filament  in  a 
straight-sided  bulb  has  dropped  to  80  per  cent  mean  hori¬ 
zontal  its  mean  spherical  candle-power  will  be  about  85  per 
cent  of  the  initial.  In  order  that  the  latter  lamp  may  show 
the  same  percentage  depreciation  in  mean  spherical  candle- 
l)ower  as  the  carbon  lamp  it  should  be  run  to  about  75  per 
cent  mean  horizontal  rather  than  to  80  per  cent,  and  since 
for  this  particular  lamp  the  hours  to  75  per  cent  or  previous 
burn-out  are  nearly  20  per  cent  greater  than  the  hours  to 
80  per  cent  or  previous  burn-out.  it  is  evident  that  to  judge 
its  performance  on  the  basis  of  life  to  80  per  cent  mean 
horizontal  candle-power  in  comparison  with  carbon  lamps 
to  the  same  percentage  is  exceedingly  unjust. 

It  is  important  to  express  the  performance  of  metal-fila¬ 
ment  lamps  in  terms  of  total  light  generated  rather  than  in 
terms  of  horizontal  intensity,  since  otherwise  these  lamps 
receive  no  credit  for  a  part  of' the  light  flux  they  produce, 
and  they  are  at  a  considerable  disadvantage  where  the  life 
is  estimated  to  80  per  cent  of  initial  mean  horizontal  in¬ 


tensity  rather  than  to  80  per  cent  of  the  mean  spherical  in¬ 
tensity  which  corresponds  to  the  commonly  accepted  “use¬ 
ful  life’’  of  carbon  lamps.  The  fact  that  the  reduction 
factor  changes  in  a  different  manner  and  in  different 
amounts  according  to  the  size  and  shape  of  bulb,  to  the 
disposition  of  the  filament  in  the  bulb,  and  finally  to  the 
initial  specific  consumption  at  which  the  lamps  are  operated, 
indicates  the  necessity  of  using  the  mean  spherical  candle- 
power  performance  on  life  test  where  comparative  per¬ 
formance  or  where  cost  of  producing  light  with  different 
lamps  is  to  be  determined. 

FIRE  HAZARD  AND  INSURANCE  RATES  IN 
POWER  PLANTS. 

By  C.  J.  Williams. 

The  subject  of  insurance  costs  to  electrical  plants  is 
worthy  of  much  better  consideration  than  has  usually  been 
given  it  in  the  past  by  plant  owners.  A  noticeable  growth 
in  interest  has  recently  taken  piace  and  much  is  being 
written  on  the  subject  by  operating  electrical  men.  A 
salient  feature  of  most  of  the  discussions  appearing  in  con¬ 
vention  reports  and  the  technical  press  is  the  entire  absence 
of  any  comment  on  the  various  fire  hazards  existing  in 
stations  and  the  undivided  attention  given  to  insurance 
charges  for  the  stations  containing  those  hazards.  The 
effect  is  attacked  without  reference  to  the  cause. 

Another  point  of  interest  is  the  apparent  failure  of  in¬ 
surance  engineers  to  give  due  publicity  to  their  methods 
for  measuring  fire  hazards  in  this  class  of  buildings.  Out 
of  this  lack  of  co-operation  observable  between  plant  own¬ 
ers  on  the  one  hand  and  insurance  companies  on  the  other 
the  tendency  has  been  growing  for  the  former  to  impute 
unjust  discrimination  against  power  plants  in  insurance 
ratings  and  for  the  latter  to  assume  negligence  toward  un¬ 
deniable  fire  hazards  to  be  universal  among  plant  operators. 
The  community  of  interest  actually  existing  should  be 
able  to  overcome  such  petty  barriers. 

It  may  be  admitted,  for  instance,  that  insurance  ratings, 
though  made  from  actual  condition  reports,  may  suffer  at 
times  from  the  inadequate  appreciation  by  non-technical 
inspectors  of  influencing  variations  of  power  plants  from 
ordinary  types  of  construction  and  operation.  Such  re¬ 
ports  will  fail  to  give  proper  apportionment  between  struc¬ 
tural  and  occupational  hazards  and  give  excuse  for  im¬ 
putation  of  incompetency  of  the  report  and  its  result  in 
rate  estimates. 

In  passing,  however,  it  is  well  to  note  that  this  lack  of 
suitable  knowledge  by  the  inspector,  with  its  resultant  er¬ 
rors,  has  offsetting  it  a  far  more  general  lack  of  apprecia¬ 
tion  by  light-plant  managements  of  the  elements  of  fire 
hazard  in  their  building  arrangements  and  use.  Three  out 
of  four  service  companies  could  effect  a  reduction  of  25 
per  cent  in  fire  insurance  by  an  ordinary  thorough  house 
cleaning.  Many  can  do  still  more.  And  a  saving  in  main¬ 
tenance  cost  is  contingent  on  the  same  class  of  improve¬ 
ments. 

The  dearth  of  information  among  plant  owners  on  plant 
fire  hazard  is  only  such  as  might  be  expected  from  the 
low  average  proportion  of  the  total  number  of  fires  to  the 
total  number  of  plants  and  the  much  lower  number  of  fires 
due  to  any  one  of  the  many  different  causes. 

If  the  chance  of  serious  fire  in  any  one  plant  is  i  per 
cent,  the  chance  from,  say,  oily  waste  might  be  i  in  10,000. 
The  low  total  probability  takes  a  serious  fire  into  one  plant 
only  once  in  100  years.  It  is  not  likely  that  the  average 
management  has  ever  even  heard  of  a  fire  from  workmen’s 
clothing  on  steam  pipes,  from  puncture  in  oil-reactive  coils, 
or  one  of  the  hundred  recorded  causes.  The  plant  man 
has  been  trained  to  figure  on  what  happens  99  times  out  of 
100,  while  the  insurance  estimates  must  note  the  happen- 
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ing  in  the  ten-thousandth  case  as  a  considerable  propor¬ 
tional  hazard.  A  charge  of  1  cent  per  $100  of  insurance 
may  be  a  considerable  proportion  of  insurance  rate  on  a 
particularly  well-arranged  station. 

rile  insurance  inspector  is  at  least  working  from  a 
definite  rating  schedule,  which  applies  relative  estimates  to 
the  value  of  each  fire  hazard  in  the  plant.  The  fairness  of 
any  charge  is  a  question  of  amount  only,  and  this  must  be 
determined  by  the  experience  which  has  been  recorded, 
either  by  insurance  companies  or  the  power  plants  them¬ 
selves. 

The  Underwriters'  standards  set  forth  for  power  plants 
are  unusually  good,  only  because  builders  and  operators 
of  stations  neglect  to  consider  in  advance  the  fire-hazard 
problem  or  to  call  in  competent  advice. 

A  plant  building  may  be  readily  constructed  and  ma¬ 
chinery  .so  arranged  as  to  minimize  fire  risk  and  fire  rate 
and  not  in  any  way  prejudice  convenience  of  operation,  but 
tlistinctly  lower  fixed  charges  of  all  kinds. 

The  failure  so  to  construct  and  operate  may  be  largely- 
ascribed  to  that  same  prevalent  carelessness  which  until 
recently  made  depreciation  accounts  a  rarity  and  entirely 
non-uniform.  Depreciation  has  become  largely  standard 
as  an  itemized  accounting  of  the  time  hazard.  The  itemized 
accounting  of  fire  hazard  must  be  recognized  as  no  less 
important. 

In  gathering  comparative  fire  data  among  lighting  com¬ 
panies,  to  determine  the  justice  of  total  fire  rates  and 
component  charges,  figures  can  be  depended  upon  only 
when  they  include  complete  records  for  all  plants  over  large 
territories  and  for  many  years.  One  year  in  one  state 
among  half  the  plants  offers  no  basis  for  determining  fire 
probability. 

It  is  to  be  particularly  noted  that  managements  tend  to 
belittle  their  fire  losses  when  they  become  public  and  to 
suppress  entirely  data  on  small  fires  (which  might  have 
become  big  ones).  This  tendency  makes  true  analysis  of 
minor  hazards  difficult.  It  is  not  so  much  from  a  desire 
to  avoid  just  insurance  charges — there  may  even  be  no  in¬ 
surance  carried — but  the  publication  makes  the  local  public 
distrust  the  reliability  of  service  and  stockholders  blame  a 
management  as  peculiarly  careless  when  it  may  even  be 
unusually  attentive  to  fire  prevention  details.  In  this  way 
other  plant  managements  fail  to  profit  by  the  bad  fire  ex¬ 
perience  of  plants  in  their  immediate  neighborhood  and 
sometimes  of  their  own  plant. 

If  electrical  companies  will  collect  absolutely  thorough 
information  even  on  incipient  fires,  which  involves  much 
closer  investigation  and  more  active  co-operation  from 
superinten<lent  to  boiler  cleaner,  a  set  of  fire  estimates  might 
be  evolved  on  which  would  be  equitably  based  a  low  basis 
rate  to  cover  the  still  unanalyzed  hazard  and  a  set  of 
charges  justly  covering  each  fire  hazard  so  determined, 
whether  from  construction,  use  or  carelessness.  Improve¬ 
ment  following  in  these  conditions  would  reduce  uncom¬ 
fortably  large  insurance  charges  and  maintenance  leaks 
would  also  be  stopped. 

.\s  a  matter  of  fact,  the  Underwriters  have  quite  recently 
made  strong  efforts  for  this  closer  analysis  and  are  apply¬ 
ing  over  the  central  and  western  parts  of  the  country  a 
schedule  with  a  basis  of  only  8  cents  per  $100  of  insurance 
carried. 

It  is  found  by  experience  that  those  plants  where  all  fire 
causes  and  fire  damageability  are  carefully  minimized  are 
greatly  benefited  by  the  elimination  of  charges  possible 
under  this  analytic  schedule,  whereas  those  plants  where 
fire  causes  and  susceptibilities  are  numerous  will  pay  for 
such  conditions  a  proportional  contribution  toward  the  total 
power-station  fire  loss  of  the  country.  Such  a  discrimina¬ 
tion.  determined  by  conditions,  should  receive  the  active 
support  of  all  station  managements.  Present  standards  are 
briefly  as  follows: 

I.  Brick,  stone  or  reinforced  concrete  walls  and  parti¬ 


tions  2  in.  thick  and  increasing  for  height  above  15  ft. 

2.  Partitions,  floors  and  roof  to  be  entirely  non-com¬ 
bustible. 

3.  Roof  and  floor  supports  to  be  fireproofed  to  prevent 
warping  from  interior  or  exterior  fires. 

4.  Lighting  circuits  to  be  in  conduit.  Station  wiring  to 
have  non-combustible  covering  or  be  run  in  fireproof  ducts. 

5.  Heating,  if  any,  by  steam,  hot  water  or  hot  air. 

6.  No  machine  or  woodworking  or  combustible  supplies. 

7.  Switchboards  non-combustible,  oil  switches,  remote 
control  and  in  fireproof  room  cut  off  from  main  station.  Oil 
transformers  similarly  isolated  and  rooms  drained. 

8.  Waste  cans  used  for  oily  waste,  metal  lockers  for  ex¬ 
tra  clothing  of  men.  Lubricating  oils  kept  in  metal  cabinets 
or  central  oiling  systems. 

9.  Sand  pails,  chemical  extinguishers  and  public  fire  pro¬ 
tection  to  be  provided. 

Where  the  station  fails  in  any  of  the  foregoing  require¬ 
ments  the  involved  fire  hazard  is  met  with  a  proportional 
charge  in  insurance  rate.  These  charges,  again,  are  neces¬ 
sarily  more  or  less  interdependent.  Combustible  roof  or 
floor  will  make  otherwise  negligible  hazards  assume  con¬ 
siderable  value.  Even  unprotected  steel  roof  or  floor  sup¬ 
ports  have  made  almost  complete  fire  losses  by  warping 
from  heat  of  comparatively  small  station  fires. 

The  station  covering  standard  requirements  will  possibly 
have  one  chance  in  a  thousand  for  complete  destruction. 
Or,  more  clearly,  out  of  1000  equal  valued  standard  sta¬ 
tions  the  value  of  one  will  be  wiped  out  in  one  or  several 
fires  somewhere  among  the  1000  plants  each  year.  A  mini¬ 
mum  rate  of  10  cents  will  cover  these  losses,  or  by  further 
analysis,  say,  8  cents  on  station  and  15  cents  on  electrical 
contents,  which  are  more  damageable.  From  this  point 
charges  must  be  added  for  each  fire  hazard  that  is  allowed 
to  exist.  If  values  subject  to  one  fire  increase,  which  will 
be  the  case  in  larger  stations  than  the  average,  with  com¬ 
bustible  roofs  or  floors  to  carry  fire,  an  area  charge  will 
equalize  the  contributory  tax  tow-ard  total  loss  among  the 
1000  stations. 

If,  however,  only  one-half  the  stations  carry  full  in¬ 
surance,  the  rest  carrying  from  one-fourth  to  one-half  and 
paying  only  that  part  of  their  total  proportionate  tax,  the 
fire  loss  will  remain  the  same  and  losses  cannot  be  indemni¬ 
fied.  Thither  all  rates  must  be  increased  to  meet  such  a  con¬ 
dition  or,  more  equitably,  those  stations  paying  less  tax 
should  pay  higher  rate  of  tax,  since  they  are  still  indemnified 
for  their  average  loss,  the  large  ones  being  very  rare,  while 
paying  a  less  than  proper  share  toward  the  unchanged  total 
of  small  losses.  The  latter  method  is  employed  by  in¬ 
surance  men  in  power-plant  schedule  application.  Instances 
might  be  mulf’plied,  but  the  following  station  of  $300,000 
value  illustrates  hazards  and  rate  analysis  in  a  representa¬ 
tive  modern  station  for  light  and  power: 


Basis  with  full  insurance . .■;••• 

1 .  Lack  of  parapets  between  wood-roofed  divisions. 

2  Roof  wood  sheathing  on  steel  trusses . 

.1 .  U nprotected  steel  trusses  and  columns . 

4 .  Area  30,000  sq.  ft . 

5.  Inflammable  insulation  on  exposed  wires 

6.  44,000-v^lt  oil  switches  and  oil  transformers.  . . . 

7.  Boiler  room  communicates . 

S.  No  metal  lockers  or  waste  cans . 

No  protective  devices . 


10.  Exposure  to  ordinary  windows  from  lumber 
yard  at  10  ft . . 

Building  and  non-electrical  contents . i 

Electrical  contents . I 


Present 

Condition. 

Wood 
Floor  and 
Roof  Re 
moved . 

.08 

08 

03 

.0.'! 

02 

^02 

22 

.05 

.03 

.07 

.03 

.  10 

05 

05 

10 

.05 

.  1 1 

.88 

.37 

1  02 

.44 

Most  of  the  charges  may  be  readily  removed  from  the 
standard  building  by  inexpensive  improvements.  Active 
investigation  by  operating  companies  will  usually  reveal  a 
dozen  forgotten  or  overlooked  features  of  fire  hazard  due 
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to  operation  methods  alone.  Even  construction  defects 
may  usually  be  removed  with  rate  reductions  which  will 
pay  good  return  on  the  investment,  lower  depreciation  being 
considered.  Power-station  designers  will  find  a  very  close 
relation  between  durability,  convenience  and  low  insur¬ 
ance. 

With  better  methods  employed  by  builders  and  operators 
the  present  wide  diversity  in  minor  defects,  giving  some 
excuse  for  errors  of  analysis  application  by  non-engineer 
inspectors  and  adding  seriously  to  insurance  charges  in  any 
event,  will  be  largely  done  away  with. 

Light  and  power  companies  having  risks  of  simple  fire- 
hazard  analysis  approaching  standard  will  gain  the  attitude 
toward  insurance  companies  now  held  by  fortunate  pos¬ 
sessors  of  such  plants,  of  appreciation  for  assistance  to¬ 
ward  economical  operation,  rather  than  of  continual  irrita¬ 
tion  at  the  collection  by  insurance  companies  of  presumably 
exaggerated  insurance  taxes. 


Letter  to  the  Editor. 


Electrical  Exhibit  at  Agricultural  Fairs. 


7  o  the  Editor  of  Electrical  World : 

Sir; — With  the  increasing  attention  paitl  to  the  tanner 
and  his  electrical  needs  by  electric-service  companies,  and 
with  the  efforts  of  a  large  number  of  manufacturers  to  sell 
small  isolated  electric  plants  to  farmers  and  owners  of 
country  estates,  it  is  rather  surprising  that  so  few  electrical 
concerns  exhibit  their  wares  at  the  various  state  fairs  held 
throughout  the  country.  Tt  is  true  that  a  few  electrical 
manufacturers  do  take  advantage  of  the  opiiortinity  to 
show  the  farmer  and  the  farmer's  wife  what  utilities  and 
conveniences  they  have  to  offer,  but  the  number  of  concerns 
that  are  awake  to  this  opportunity  is  surprisingly  small. 
Many  national  and  state  associations  of  electrical  men  dis¬ 
cuss  the  possibilities  of  electricity  in  the  rural  districts  with 
much  earnestness  and  elaboration,  but  the  state  fairs  and 


perhaps  other  agricultural  fairs  and  farmers'  institutes  offer 
an  actual  opportunity  to  “get  ne.xt"  to  the  farmer  that  ap¬ 
pears  to  have  been  overlooked  by  electrical  business  men 
and  operators,  usually  so  alert. 

Applied  electricity  should  not  be  looked  upon  as  a  thing 
apart  in  American  life.  It  is  not  to  be  considered  as  some¬ 
thing  available  only  in  cities.  Exhibit  rooms  are  maintained 
by  electric-service  companies  in  many  communities,  large 
and  small,  and  with  good  results.  Why  not,  therefore,  ex¬ 
tend  the  idea  to  the  state  fairs,  where  the  farmers  go  to 
learn  the  developments  of  the  year?  The  American  farmer 
is  usually  a  sensible,  intelligent  man,  with  money  to  spend. 
He  knows  more  about  electrical  development  than  the 
average  electrical  man  thinks  he  does.  He  is  getting  around 
to  the  point  where  he  is  willing  to  consider  the  possible  use 
of  electric  lighting  and  electric  motors  in  his  business. 
Furthermore,  Mrs.  Farmer  is  beginning  to  think  there  is  no 
reason  why  she  should  not  have  electrical  conveniences  as 
well  as  the  city  woman — and  there  isn't. 

Where  available,  the  farmer  will  find  it  more  convenient 
and  satisfactory,  and  perhaps  more  economical,  to  use  cen¬ 
tral-station  service.  Hut  in  many  instances  it  is  imprac¬ 
ticable  to  turn  to  this  source  of  supply,  and  in  that  case 
the  ruralist  is  not  to  be  taken  out  and  shot  at  sunrise  because 
he  installs  an  isolated  plant.  The  private  plant  may  serve 
as  an  introduction  to  central-station  service  later.  In  the 
country,  as  in  the  city,  the  question  of  central-station  supply 
versus  private  plant  is  to  he  fought  out  on  its  merits,  in  each 
case  with  a  fair  field  and  no  favor.  Now  is  a  good  time, 
when  the  possibilities  of  electrical  application  in  the  country 
are  being  realized  dimly,  for  central-station  men  and  iso¬ 
lated-plant  advocates  to  show  some  mutual  toleration  and 
respect.  Both  groups  should  pay  more  attention  to  the 
introduction  of  electrical  conveniences  where  none  now 
exist  than  to  the  pleasing  pastime  of  throwing  rocks  at  the 
other  fellows.  It  will  be  some  time  before  the  saturation 
point  is  reached  in  supplying  the  electrical  needs  of  the 
three  million  square  miles,  more  or  less,  of  these  United 
States. 

Chicago,  TIL  J.xme.s  T.  (Iordo.v. 
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Generators,  Motors  and  Transformers. 

Rotor  Hysteresis  in  l*olyphase  Induction  Motors. — D. 
koiiERT.soN. — The  author  first  emphasizes  that  it  is  erro¬ 
neous  to  assume  that  the  hysteresis  of  the  rotor  iron  in  an 
induction  motor  is  a  cause  of  loss.  F'xcept  for  the  high- 
frequency  pulsations  in  the  teeth,  quite  the  reverse  is  true, 
and  if  the  hysteresis  could  only  be  made  large  enough  the 
rotor  would  run  without  slip,  and  consequently  also  without 
any  rotor  losses  except  those  due  to  mechanical  friction  and 
to  the  pulsations  just  mentioned.  On  the  other  hand,  the 
use  of  high-hysteresis  materials  will  raise  the  tooth  pulsa¬ 
tion  loss  and.  owing  to  the  fact  that  these  materials  have 
necessarily  a  low  permeability,  increase  the  magnetizing 
current  and  corresponding  stator  resistance  losses.  The 
former  effect  will  jirobahly  he  small,  as  the  hysteresis  com- 
])onent  of  these  pulsation  losses  in  which  the  Hux  is  not 
reversed  will  he  small :  and  the  latter  effect  becomes  of 
importance  onlv  when  the  reluctance  of  the  iron  becomes 
comparable  with  that  of  the  air-gap.  .\n  improvement  in 
the  performance  of  the  motor  is  therefore  to  he  e.xpected  by 
using  high-hvsteresis  iron,  esjiecially  if  the  rotor  slots  are 
closed  or  nearly  so.  The  stampings  for  the  stator  should 
be  of  a  low-loss,  special-alloy  steel  brand,  such  as  “stalloy.  ' 
but  those  of  the  rotor  should  be  of  the  cheapest  brand. 
The  rotor  hysteresis  produces  a  torque  opposing  relative 


motion  of  flux  and  rotor;  the  hysteresis  torque  is  thus  a 
driving  torque  at  all  speeds  below  synchronism  and  a  re¬ 
tarding  one  at  higher  speeds.  Its  amount  is  practically  con 
stant.  except  at  synchronism,  when  it  may  have  any  value 
not  exceeding  that  just  mentioned  and  may  act  in  either 
way.  Its  production  may  he  explained  thus:  If  there  were 
absolutely  no  resistance  to  its  moticn.  the  rotor  would  run 
at  synchronous  speed  with  its  axis  of  magnetization  coinci¬ 
dent  with  that  of  the  rotor  field.  W  hen  a  small  resistance 
is  applied  the  rotor  drops  behind  a  little  until  the  tonpie 
due  to  the  relative  displacement  of  these  axes  balances  the 
load;  it  then  runs  at  synchronism  as  before,  but  keeping 
this  relative  position  of  the  two  axes.  With  a  greater  load 
a  larger  displacement  is  retiuired  until  the  full  hysteresi' 
torque  and  maximum  displacement  are  obtained.  When  the 
load  is  increased  beyond  this  the  rotor  slips  continuously 
and  the  balance  of  the  necessary  driving  torque  is  obtained 
from  the  rotor  currents.  The  axis  of  magnetization  con¬ 
tinues  to  rotate  at  synchronous  speed,  at  a  fixed  distance 
behind  the  axis  of  excitation;  owing  to  the  relative  motion 
of  the  flux  axis  and  the  material  of  the  rotor,  energy  is  now 
absorbed  by  the  rotor  hysteresis  equal  to  the  hysteresis 
torijue  multiplied  by  the  slip  speed.  The  power  taken  from 
the  stator  by  the  rotor  hysteresis  is  equal  to  the  same  torque 
multii)lied  by  the  synchronous  speed.  The  remainder,  equal 
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to  this  torque  nmltipliecl  by  the  speed  of  the  rotor,  is  con¬ 
verted  into  mechanical  power.  The  hysteresis  torque  is 
measured  by  the  work  done  in  rotor  hysteresis  per  unit 
angular  slip  of  thix  and  material;  it  is  consequently  constant 
for  a  given  flux,  as  the  energy  converted  into  heat  by  hyster¬ 
esis  each  cycle  is  independent  of  frequency.  The  power 
taken  from  the  stator  due  to  this  cause  is  thus  constant 
below  synchronism  and  equal  to  that  spent  in  rotor  hyster¬ 
esis  when  the  rotor  is  at  rest  but  the  flux  is  the  same.  The 
author  tliscusses  the  practical  possibilities  of  a  pure  hyster¬ 
esis  motor  and  shows  that  there  is  no  field  for  it  except 
for  certain  special  purposes  where  a  self-starting  syn¬ 
chronous  motor  of  small  output  is  required,  such  as  is  neces¬ 
sary  in  connection  with  certain  laboratory  measurements. 
Additional  torque  at  synchronous  speed  can  be  obtained  by 
having  one  large  tooth  per  pole  on  the  rotor,  but  this  gives 
no  assistance  when  starting  or  when  the  rotor  begins  to 
slip. — Loud.  Electrician,  Oct.  13. 

I’olyphasc  Commutator  Machines. — 1*'.  Niethammer  and 
L.  Sie(;ei.. —  riic  authors  have  formerly  tliscussed  the  prob¬ 
lem  of  the  belt  leakage  of  polyphase  induction  motors. 
They  now  discuss  the  ui)per  harmonics  of  the  fluxes  in  poly¬ 
phase  commutator  motors.  In  the  ordinary  polyphase  in¬ 
duction  motor  the  fundamental  waves  t)f  the  primary  am¬ 
pere-turns  and  of  the  secondary  ampere-turns  always  com¬ 
pensate  each  other,  with  the  exception  of  those  necessary 
for  producing  the  useful  flux,  and  this  is  true  for  any  speed 
and  any  relative  i)osition  of  stator  or  rotor.  The  upper 
harmonics  behave  differently  when  the  machine  is  at  rest 
and  when  it  is  running.  At  rest  they  are  directly  added 
together,  since  they  are  revolving  with  equal  speed,  but 
when  the  motor  revolves  this  is  no  longer  the  case.  The 
authors  show  now  that  it  is  different  with  polyphase  ma¬ 
chines  with  commutator.  The  rotary  ampere-turns  pro¬ 
duced  by  the  rotor  winding  are  independent  of  the  speed, 
and  each  upper  harmonic  maintains  its  speed  rotation  at  all 
speeds  of  the  motor.  The  secondary  ampere-turns  behave 
just  like  the  primary  ampere-turns,  and  both  are,  therefore, 
directly  added  together  at  all  speeds.  The  ])henomena  in 
the  machine  arc  the  same  at  all  speeds  and  comparable  with 
those  at  a  short-circuit  of  an  induction  motor  at  rest  for  a 
given  position  of  its  rotor.  Just  as  the  belt  leakage  can  be 
changed  in  induction  motors  by  changing  the  relative  posi¬ 
tion  of  stator  and  rotor,  so  the  same  result  can  he  obtained 
in  the  polyphase  commutator  motor  by  displacement  of  the 
brushes.  The  authors  first  deal  with  three-phase  machines 
and  then  with  two-phase  machines. — Elck.  u.  Masch. 
(V’ienna),  Sept.  24. 

Speed  Regulation  of  Scries  Commutator  Motors. — note 
on  a  recent  British  patent  (26,119,  Oct.  5.  1911)  of  J.  Gray 
(I.atour).  Each  jdiase  winding  on  the  stator  is  perma¬ 
nently  connected  in  series  with  the  corresponding  phase 
winding  of  a  transformer,  the  secondary  winding  of  which 
is  taken  to  the  brushes.  P>y  means  of  a  two-way  switch  the 
stator  windings  can  be  star-connected  for  low  speeds  and 
for  starting,  and  delta-connected  for  higher  speeds. — I.ond. 
Elec.  Engfing^,  Oct.  12. 

Frcqticuex  Transformers. — .-X  note  on  a  recent  British 
patent  (600,  Sept.  21.  1911)  of  Brown,  Boveri  &  Company. 
In  one  method  of  transferring  power  at  one  frequency  from 
a  primary  set  of  mains  to  another  set  of  mains  at  a  different 
frequency  two  induction  motors  with  slip  rings  are  used, 
coupled  to  the  same  shaft.  .X  stationary  winding  connected 
to  two  sets  of  brushes  is  also  provided,  either  as  a  separate 
machine  or  on  the  same  shaft  as  the  induction  motors.  The 
stator  of  one  of  the  latter  is  connected  between  the  primary 
mains  and  its  rotor  to  one  set  of  these  brushes,  while  the 
stator  of  the  second  motor  and  the  other  set  of  brushes 
are  connected  to  the  secondary  mains,  the  rotor  being  short- 
circuited.  The  power  .supplied  by  one  machine  is  trans¬ 
mitted  to  the  mains  at  half  the  frequency,  partly  through 
the  slip  rings  and  partly  by  the  machine  acting  as  generator, 
the  machines  having  the  same  number  of  poles  and  running 


at  the  same  speed.  The  power  can  be  varied  by  altering  the 
excitation  of  the  winding. — Lond.  Elec.  Eng’ing,  Sept.  28. 

Lamps  and  Lighting. 

Incandescent  Lamps  When  Operated  at  Varying  Voltage. 
— J.  Russnek. — In  order  to  separate  the  light  radiation 
from  the  heat  radiation,  the  author  places  an  incandescent 
lamp  without  socket  in  a  layer  30  mm  thick  of  a  30  per  cent 
solution  of  ferrous  ammonium  sulphate.  This  absorbs  the 
heat  rays  almost  completely,  while  it  permits  the  light  rays 
to  pass  with  a  loss  of  15  per  cent.  As  a  result  of  the  ab¬ 
sorption  of  the  heat  rays  the  temperature  of  the  solution 
increases.  I'liis  increase  of  temperature  is  measured  with 
a  Beckmann  thermometer.  'I'he  incandescent  lamp  is  then 
taken  out  of  the  solution  and  is  enveloped  with  tinfoil  black¬ 
ened  with  lampblack  on  one  side  and  is  then  placed  again  in 
the  solution  and  lighted  for  the  same  length  of  time.  In 
this  case  both  the  light  and  the  heat  rays  are  absorbed  by 
the  lampblack  and  changed  into  heat.  The  temperature  of 
the  solution  increases  now  a  little  more.  The  difference  in 
the  increase  of  temperature  in  the  first  and  in  the  second 
experiment  is  used  by  the  author  to  separate  the  light  radia¬ 
tion  from  the  heat  radiation.  'I'he  author  has  made  these 


experiments  with  different  voltages  and  found  the  following 
results:  A  115-volt  carbon  lamp  operated  at  115  volts,  125 
volts  and  135  volts  had  an  efficiency  of  1.56,  2.2  and  3.1  per 
cent  respectively.  A  6o-volt  metallic-filament  lamp  oper¬ 
ated  at  60.  70  and  80  volts  had  an  efficiency  of  4.3,  5.3  and 
6  per  cent  respectively.  A  115-volt  metallic-filament  lamp 
when  operate<l  at  115,  125  and  135  volts  had  an  efficiency 
of  4.5.  5.2  and  6  per  cent.  Efficiency  is  here  defined  as 
the  ratio  of  the  watts  changed  into  light  radiation  to  the 
total  watts.  The  author  has  also  measured  the  horizontal 
candle-power  of  incandescent  lamps  with  increasing  voltage, 
the  results  being  given  in  h'ig.  i.  The  abscissas  give  the 
voltage  and  the  ordinates  the  hefner  candles.  Curve  I  re¬ 
fers  to  a  50-volt  carbon  lamp  and  curve  III  to  a  115-volt 
carbon  lamp.  Curves  II.  1\'  and  V  refer  to  metallic-fila¬ 
ment  lamps.  When  the  voltage  is  slowly  raised  with  a 
carbon  lamp  the  carbon  filament  comes  u])  to  a  red  heat 
simultaneously  all  over  its  length,  which  shows  that  little 
heat  is  conducted  away  from  the  two  leading-in  wires.  It 
is  different  with  various  types  of  metallic-filament  lamps, 
which  begin  to  get  red  hot  first  in  the  center.  This  shows 
that  considerable  heat  is  lost  through  the  leading-in  wTres. — 
Elek.  Zeit..  Oct.  12. 

Workshop  Lighting. — W.  Man ktei.ow.-— A  long  article 
on  workshop  lighting  in  which  the  author  discusses  the  sub¬ 
ject  under  the  following  headings;  “Legislation  and  ade¬ 
quate  illumination,”  “desirable  illumination,”  “natural  illu¬ 
mination.”  “artificial  illumination,”  “general  lighting”  and 
“local  lighting.”  He  concludes  “that  a  low  local  and  a  high 
and  even  general  illumination  should  be  provided,  and  all 
metal  parts  should,  as  far  as  possible,  be  covered  with  some 
dull  paint ;  a  dull  white  would  he  preferable  from  an  illu¬ 
minating  point  of  view,  but,  for  obvious  reasons,  a  dull 
slate  or  green  color  is  generally  adopted.”  A  lower  illu¬ 
mination  should  really  suffice  at  night  than  is  required  by 
day.  That  a  much  higher  intensity  actually  appears  neces- 
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sary  in  many  cases  is  entirely  due  to  uneven  distribution 
and  to  too  high  local  intensities.  The  author  then  takes  up 
the  personal  factor  in  workshop  lighting  and  gives  figures 
for  the  illumination  provided  in  actual  workshops.  Al¬ 
though  such  rules  must  be  used  with  e.xtreme  caution,  it 
may  be  taken  that  i  mean  spherical  candle-power  per  4  or 
5  sq.  ft.  of  fioor  area  will  give  a  suitable  general  illumina¬ 
tion  for  most  workships,  while  i  mean  spherical  candle- 
power  per  I  to  2  sq.  ft.  will,  according  to  circumstances, 
give  a  sufficient  additional  “local”  illumination. — Lond.  Elec. 
Rcineu’,  Oct.  6. 

Filament  Supports. — A  note  on  a  recent  British  patent 
(30.323,  Oct.  5,  iQii)  of  the  British  Thomson-Houston 
Conqjany  (General  Electric  Company  of  this  country). 
The  strength  of  filaments  at  their  points  of  support  is  in¬ 
creased  by  this  method  of  mounting.  The  copper  leading- 
in  wires  are  flattened  and  perforated  at  the  ends,  through 
which  the  filament  is  passed.  It  is  then  surrounded  at  this 
point  hy  a  helix  of  some  tough  material,  such  as  drawn 
molybdenum,  and  the  wires,  filament  and  helix  are  welded 
together  by  an  arc.  The  filament  is  supported  at  the  curved 
end  of  the  bulb  by  a  similar  helix,  which  is  fused  at  one  end 
into  a  glass  support  attached  to  the  bulb.  The  filament  is 
then  slipped  over  one  of  the  coils  of  the  heli.x  and  mounted 
.<0  that  a  certain  amount  of  tension  is  exerted  on  the  fila¬ 
ment.  Should  this  tension  be  too  great  it  is  adjusted  during 
incandescence,  as  the  heat  communicated  to  the  helix  causes 
it  to  soften,  and  the  coil  adjoining  the  filament  is  drawn 
out. — Lond.  Elec.  Ending,  Oct.  12. 

Carbon  Lamp. — R.  A.  Houstoun. — The  continuation  of 
his  serial  on  studies  in  light  production.  The  author  deals 
with  the  carbon  incandescent  lamp  and  compares  its  be¬ 
havior  with  that  of  a  black  body.  lie  gives  a  summary  of 
various  determinations  of  efficiencies  of  carbon  lamps  and 
of  the  heat  loss  by  conduction  and  convection. — Lond.  Elec- 
frician.  Oct.  13. 

Generation,  Transmission  and  Distribution. 

Ontario  Transmission  Systenh — P.  W.  Sotiimanx  an’d 
|.  Teichmueli.er. — A  long  illustrated  article  on  the  110,000- 
volt  transmission  system  of  (Ontario,  Canada,  construction 
of  the  line  and  stations. — Elek.  Zeit.,  Sept.  28,  Oct.  5  and  12. 

IFire/css  Telegraphy. — A.  Bi.ondei.. — An  article  on  meth¬ 
ods  of  detecting  at  the  receiving  station  the  direction  from 
which  a  wireless  telegram  is  received.  These  methods  de¬ 
pend  on  the  action  of  the  electromagnetic  waves  on  two 
antennas  at  the  receiving  station.'  Two  different  arrange¬ 
ments  are  possible  according  to  whether  the  emfs  in  the 
two  antennas  are  added  one  to  the  other  or  subtracted  one 
from  the  other.  Both  arrangements  are  discussed  with  the 
aid  of  diagrams. — La  Lumicre  Elec.,  Oct.  7. 

Traction. 

Tramcar  Meters. — R.  G.  and  J.  G.  Cunliffe. — A  paper 
read  before  the  (British)  Municipal  Tramways  Associa¬ 
tion.  The  result  of  a  long  series  of  investigations  into  the 
relationship  between  energy  consumption  and  maintenance 
costs  carried  out  during  the  past  few  years  at  Manchester 
has  been  to  demonstrate  clearly  that  in  the  case  of  certain 
wearing  parts  of  the  equipments,  in  which  the  energy 
losses  increase  with  wear,  the  economical  life  is  deter¬ 
mined  by  the  energy  loss  rather  than  by  the  extent  of  the 
wear.  In  Fig.  i  curve  A  gives  the  units  per  car-mile, 
curve  B  the  units  per  ton-mile,  curve  C  the  car-mileage 
run  and  curve  D  the  average  weight  per  car.  Curves  A 
and  B,  Fig.  2,  show  that  the  rate  of  energy  consumption 
commenced  to  fall  from  the  time  that  the  methods  were 
applied  in  iqn8.  the  saving  increasing  as  the  equipments 
were  gradually  brought  to  a  state  of  increased  efficiency. 
The  whole  of  the  large  increase  in  rate  of  energy  consump¬ 
tion  prior  to  1907  was  not  due  to  the  increasing  inefficiency 
of  the  equipments,  as  the  proportion  of  large  double-truck 
cars  in  use  was  steadily  increasing  while  the  covering  of 


cars  was  proceeding  at  a  rapid  rate,  but  curve  B  shows 
that  the  units  per  ton-mile  also  increased  to  a  considerable 
extent  and  the  effect  of  increasing  weight  ought  to  have 
been  slightly  to  diminish  this,  since  weight  added  to  a  car 
does  not  proportionately  increase  its  rate  of  energy  con¬ 
sumption,  so  that  there  was  no  doubt  as  to  the  importance 
of  the  increasing  losses.  From  curve  C  it  is  evident  also 
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Fig.  2 — Energy-Consumption  Statistics. 


that  the  mileage  run  was  increasing  rapidly  and  the  trans¬ 
mission  losses,  being  roughly  proportional  to  the  square 
of  the  mileage,  were  becoming  of  relatively  greater  im¬ 
portance.  The  actual  saving  effected  is  shown  approxi¬ 
mately  by  the  shaded  area  in  curve  A  and  would  have  been 
greater  but  for  the  fact  that  the  proportion  of  double¬ 
truck  cars  has  continued  to  increase  and  the  upper  decks 
of  many  of  the  cars  have  been  inclosed  during  the  period 
under  consideration,  so  that  the  average  weight  per  car 
is  much  in  excess  of  the  1907  value,  as  is  shown  by  curve 
D.  It  is  difficult  to  obtain  an  exact  knowledge  of  either 
the  value  of  the  saving  effected  or  the  cost  of  obtaining 
it,  but  although  the  first  cost  of  renewing  faulty  field  coils, 
worm  gearing,  etc.,  and  adopting  a  heavier  gage  of  trolley 
wire  where  necessary  was  comparatively  heavy,  it  has 
already  been  balanced  by  the  saving  in  energy,  which,  in 
addition,  is  cumulative  over  a  number  of  years,  during 
which  the  increase  in  maintenance  charges  will  be  very 
slight.  On  the  whole,  by  keeping  down  the  losses  it  is 
possible  to  maintain  the  equipments  in  a  better  condition, 
with  increased  public  safety  and  comfort,  and,  at  the  same 
time,  to  effect  a  saving,  but  this  necessitates  as  exact  a 
knowledge  as  possible  of  the  values  of  the  various  losses, 
and  one  of  the  principal  functions  of  the  meters  ought  to 
be  to  supply  this  information.  This,  however,  can  only  be 
done  by  meters  capable  of  giving  absolute  values.  The 
watt-hour  meter  gives  complete  information,  the  amp-hour 
meter  partly  complete  information,  while  the  information 
given  by  the  time  meter  is  incomplete.  /\s  an  auxiliary 
meter  the  authors  have  developed  a  volt-hour  meter.  Con¬ 
cerning  the  different  types  of  the  meters  for  tramway  use 
the  authors  reach  the  following  final  conclusions.  The 
amp-hour  meter  can,  with  proper  supervision,  be  made  to 
operate  with  an  accuracy  within  i  per  cent  and  its  uncor¬ 
rected  values  may  be  employed  for  the  purpose  of  placing 
motormen  and  cars  in  their  correct  order  of  merit,  while, 
when  corrected  for  variation  of  average  voltage  by  the 
volt-hour  meter,  its  readings  give  the  energy  consumption. 
If  percentage  differences  between  the  results  of  various 
men  are  required  the  corrected  values  must  be  used.  The 
watt-hour  meter,  owing  to  its  great  complexity,  more 
fragile  construction,  susceptibility  to  lightning  discharges 
and  greater  inaccuracy,  is  not  so  desirable  or  valuable  an 
instrument  as  is  the  corrected  amp-hour  meter.  The  time- 
meter,  although  very  accurate  in  its  measurement  of  time, 
cannot  be  trusted  to  measure  energy  within  10  per  cent  and, 
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if  used  at  ail,  should  be  employed  only  in  conjunction  with 
the  energy  meter  for  purposes  of  investigation,  in  which 
connection  it  is  very  valuable.  The  volt-hour  meter  is 
indispensable  for  many  purposes  and  ought  to  be  emi)loycd 
on  all  tramway  systems  ftir  the  purpose  of  measuring  aver¬ 
age  voltages.  On  small  undertakings,  with  light  traffic, 
approximately  e(iual  savings  may  be  effected  in  the  driving 
and  in  the  detection  of  faulty  ecjuipments,  but,  as  the  con¬ 
gestion  increases,  the  state  of  the  equipments  becomes  of 
increasing  imi)ortance.  more  especially  as  regards  the  feed¬ 
ing  and  distributing  system,  where  the  losses  are  a  fraction 
of  the  total  energy  consumption  and  do  not  merely  affect 
the  consumption  of  individual  cars.  copper  voltameter 
for  use  on  electric  cars  is  described  in  an  appendix  to  the 
I)aper. — I.ond.  Electrician,  Oct.  6. 

Electric  Traction  in  Vienna. — .‘\n  abstract  of  the  finan 
cial  report  for  the  X’ienna  tramways  for  1910.  There  were 
271,584.931  passengers  carried,  as  compared  with  267.449,- 
171  passengers  in  the  year  i<to9.  Phis  represents  an  in¬ 
crease  of  1.5  per  cent,  as  compared  with  9.1  per  cent  for 
the  preceding  year.  Phis  unfavorable  result  was  due  partly 
to  an  increase  in  fares  and  partly  to  poor  weather.  There 
were  operated  49,822,147  car-miles,  an  increase  of  5.84  per 
cent.  Phe  gross  earnings  were  $8,565,330.  an  increase  of 
13.9  per  cent.  On  the  electrically  operated  lines  of  the 
system  the  operating  ex])enses,  exclusive  of  “welfare” 
work,  constituted  60.9  per  cent  of  the  gross  earnings,  as 
compared  with  61.1  per  cent  in  1909.  The  average  earnings 
were  15.4  cents  per  car-mile,  an  increase  of  7.6  per  cent. 
Phe  average  receipts  i)er  passenger  were  3.22  cents,  com¬ 
pared  with  2.90  cents  in  1909.  The  total  length  of  the 
.system,  measured  as  single  track,  was  312  miles.  The 
9786  employees  of  the  company  received  $3,465,990  in 
1910,  an  increase  of  14.5  ])er  cent  over  the  year  before. 
This  sum  was  equivalent  to  40  per  cent  of  the  gross  earn¬ 
ings.  In.  addition  6  per  cent  of  the  gross  earnings  was 
set  aside  for  employees'  welfare  purposes,  such  as  ])ensions 
and  sick  benefits.  The  use  of  car  meters  has  produced  a 
steady  decline  in  the  energy  consumption  j)er  car-mile.  In 
one  case  the  clocks  showed  a  difference  of  68  per  cent  in 
the  efficiency  of  two  motormen  who  were  operating  under 
the  same  speed  conditions  over  a  given  route.  In  another 
test  it  was  found  that  a  good  motorman  maintained  the 
schedule  for  312  days  with  33.2(X)  current-minutes,  where¬ 
as  a  poor  motorman  required  55,070  current-minutes.  Pre¬ 
miums  for  current-time  saving  were  awarded  to  the  amount 
of  $11,525  for  a  total  of  6433  cases.  'Phe  improvement  of 
the  motormen  is  shown  by  the  fact  that  28  per  cent  re¬ 
ceived  premiums  in  1910  as  compared  with  15  per  cent  in 
1909.  The  car  meters  on  the  cars  are  supi)lemented  by 
clocks,  which  have  been  installed  at  forty-eight  time  points. 
Phese  clocks  have  been  found  very  effective  in  sjnirring 
the  motormen  on  to  maintain  their  schedules,  in  reducing 
energy  consumption  and  in  aiding  statistical  work,  such  as 
mileage  determinations.  .\t  the  end  of  the  fiscal  year  there 
were  1201  motor  cars  and  1348  trailers  in  service.  The 
latest  rolling  stock,  numbering  ninety-nine  motor  cars  and 
205  trailers,  is  of  the  vestibule  type  with  separate  passages 
for  entrance  and  exit,  as  in  the  American  pay-as-you-enter 
cars.  These  cars  have  reduced  the  length  of  stops  by  some 
25  per  cent.  The  new  motor  cars  use  interpole  motors 
which  arc  large  enough  to  haul  two  trailers,  and  braking 
resistor  grids  are  placed  under  the  seats  for  use  as  heaters. 
— Lond.  E'ectrician,  Oct.  6. 

Single-Phase  Traction. — A.  Soulier. — A  long  and  pro- 
fu.sely  illustrated  description  of  the  single-jffiase  traction 
system  of  the  Haute-Vienne  district  in  France.  The  total 
length  of  the  lines  is  345  km  (207  miles)  and  comprises  four 
lines  all  starting  from  Limoges.  Use  is  made  of  single¬ 
phase  current  at  10,000  volts  supplied  from  two  stations, 
one  a  water-power  station  of  2400  hp  at  Eymoutiers  and 
the  other  a  steam  station  of  1000  hp  at  Limoges. — LTn- 
d  us  trie  Elec.,  Oct.  10. 
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Central-Station  Statistics  of  Austria. — L.  Rosenbaum. — 
An  article  in  which  the  author  gives  further  results  of  an 
analysis  of  the  recently  published  central-station  statistics 
of  Austria.  'Phe  approximate  connections  of  all  stations 
are  as  follows :  For  lighting,  230,500  kw' ;  for  motor  serv¬ 
ice  (including  traction),  255,000  kw  ;  total,  485,500  kw.  The 
connections  of  incandescent  lamps  per  capita  and  the  yearly 
increase  of  the  same  per  capita  are  smallest  in  cities  of 
medium  size  (with  20,000  to  100,000  inhabitants).  'Phis  is 
essentially  due  to  the  existence  of  gas  plants  in  such  cities. 
Phe  connections  of  stationary  motors  per  capita  do  not 
depend  in  general  on  the  size  of  the  city  and  on  the  exist¬ 
ence  of  gas  plants;  their  yearly  increase  is  almost  twice  the 
increase  of  the  lamp  connections  and  amounts  on  the  av¬ 
erage  to  30  per  cent.  Phe  load  factor  increases  in  general 
with  the  size  of  the  city;  its  average  is  below  15  per  cent. — 
E/ek.  u.  Masch.  (Vienna),  Oct.  i. 

Electric  Cooking  Apparatus. — .\n  illustrated  description 
of  electric  cooking  apparatus  shown  at  the  Olympia  elec¬ 
trical  exhibition  in  London.  'Phe  essential  feature  of  it  is 


Fig.  3 — “Electroyl”  Oven,  Fig.  4 — “Electroyi”  Steam 

Part  Section.  Cooker,  Part  Section. 


the  arrangement  of  the  heating  element  horizontally  in  the 
center  of  the  oven,  closely  applied  to  the  underside  of  a 
pan,  as  shown  in  the  accompanying  section.  Fig.  3.  ,'Phe 
oven  is  made  in  three  parts,  forming  two  compartments ; 
the  upper  is  the  roasting  oven,  and  the  lower,  heated  by 
radiation  downward  from  the  heater,  is  a  hot  closet  or  slow 
baking  oven,  .\ccess  is  gained  to  the  upper  compartment 
by  lifting  off  the  top  section  and  to  the  lower  one  by  lifting 
off  two  sections.  'Phe  top  section  or  cover  is  curved  so  as 
to  assist  the  circulation  of  the  hot  air,  and  is  provided  with 
a  self-baster — a  perforated  vessel  in  the  top  in  which  fat 
can  be  placed,  which,  melting,  drips  upon  the  joint  below 
.\  direct-reading  temperature  indicator  is  fixed  on  the  top 
section,  and  by  means  of  two  switches  three  rates  of  heat¬ 
ing  are  provided.  It  will  be  seen  that  the  heating  element 
is  perfectly  protected  from  falling  moisture  or  fat,  and  from 
its  position  or  shape  it  exposes  the  minimum  surface  to 
radiation  sideways,  while  it  is  most  effectively  situated  for 
radiation  into  the  lower  oven  and  for  radiation  and  convec¬ 
tion  into  the  upper  one.  The  oven  is  made  of  tinned  steel, 
is  light  to  handle  and  presents  bright  external  and  internal 
surfaces,  so  that  radiation  losses  are  reduced  to  a  minimum 
It  is  made  in  three  sizes  taking  800,  1000  and  1200  watts 
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at  full  load  respectively,  and  the  price  is  very  low.  A  sim¬ 
ilar  arrangement  is  employed  in  the  steam  cooker  shown 
in  Fig.  4.  This  consists  of  a  pair  of  sections  like  the  lower 
pair  in  the  oven,  upon  which  are  piled  a  series  of  steamers 
to  almost  any  number,  as  shown.  Directly  the  water  in 
the  boiler  reaches  boiling  point  all  the  steamers  are  ready 
for  use;  on  removing  the  boiling  pan  the  top  of  the  section 
containing  the  heating  element  can  be  used  for  frying, 
grilling,  etc.,  with  ordinary  utensils.  I'he  steam  cooker  is 
also  made  in  three  sizes,  from  Soo  to  1500  watts. — Supple 
inent  to  Loud.  Elcc.  Review,  Oct.  6. 

lilcctric  Cooking. — R.  B.  Matthews. — A  long  article  on 
electric  cooking,  its  present  position  and  cost.  I  he  author 
first  gives  various  tables  and  figures  from  actual  practice 
showing  that  the  loss  due  to  shrinkage  of  meat  is  consider¬ 
able  with  gas  or  coal  heating  while  it  is  practically  negligible 
with  electric  heating,  riiis  is  considered  not  to  be  simply 
an  advantage  on  paper  but  also  to  represent  a  considerable 
saving  in  the  butcher's  bill.  X’arious  data  are  given  on 
the  cost  of  electric  cooking.  Ihe  values  given  for  the 
energy  consumption  approximate  about  '/?  kw-hour  per 
meal  per  person.  Where  gas  costs  62  cents  per  1000  cu.  ft. 
and  electricity  is  2  cents  per  kw-hour  the  actual  costs  of 
cooking  are  about  equal,  while  even  at  3  cents  per  kw-hour 
electricity  is  cheaper  than  coal.  Moreover,  there  are  many 
other  special  advantages  of  electric  cooking.  Lond.  lilec 
Review,  Oct.  6. 

Safety  Device  for  Belt  Drives. — F.  C.  Moins. — A  note 
describing  a  simple  method  of  automatically  stopping  a 
motor  should  a  belt  break.  Passing  under  a  flywheel  or 
driving  belt  is  a  cord  (Fig.  5),  one  end  secured  to  a 


Belt 


bracket  and  the  «)ther  end  secured  to  an  ordinary  5-amp 
switch  knob,  h'rom  the  switch  two  wires  are  run  to  the 
no-voltage  release  coil  of  the  starter.  When  the  straj) 
breaks  it  fouls  the  string  and  closes  the  switch,  which 
short-circuits  the  release  coil  of  the  starter  and  stops  the 
motor.  The  author  has  found  it  of  great  value ;  moreover, 
it  is  quite  inexpensive. — Lond.  Elec  Eiig’iiig,  Oct.  12. 

Electrochemistry  and  Batteries. 

Dry  Storage  Battery. — .\  note  on  a  recent  British  patent 
(28,755,  5,  1911)  of  G.  Inrig  and  Gavan  Inrig,  Ltd.  A 

dry  storage  battery,  with  no  plates  to  buckle,  is  made  up  as 
follows:  The  positive  electrode  is  a  carbon  block  of  star¬ 
shaped  cross-section,  fitted  into  the  center  of  a  block  of 
depolarizing  material.  The  electrode  is  separated  from  a 
zinc  electrode  of  square  section  by  a  series  of  cane  strips 
in.  square  to  allow  for  air  circulation.  In  charging  the 
cell  contact  is  made  with  the  zinc  through  the  moisture  ab¬ 
sorbed  by  the  cane  strips  from  the  electrolyte.  .\s  the 
charging  proceeds  a  spongy  deposit  collects  on  the  zinc  and 
makes  a  permanent  porous  connection  between  the  zinc  and 
the  electrolyte. — Lond.  Elec.  Eng’ing,  Oct.  12. 

Units,  Measurements  and  Instruments. 

I  'ariable  Condenser. — .\n  illustrated  description  of  a  vari¬ 
able  condenser  exhibited  at  the  Olympia  electrical  exhibition 
in  London.  It  consists  (Fig.  6)  of  a  metal  cylinder  A  fixed 
to  an  ebonite  base  B  and  covered  with  a  thin  sheet  of  mica, 
in  contact  with  which  is  a  layer  of  mercury  M  contained  in 
the  annular  space  between  the  mica  and  a  glass  cylinder  C. 
The  height  of  the  layer  of  mercury  is  varied  by  squeezing 
a  rubber  bag  E  containing  mercury,  in  communication  with 


the  annular  space  D,  through  a  tube  E.  For  this  purpose 
a  piston  H  is  pressed  down  in  a  cylinder  G  by  the  screw  K 
1.  and  handwheel  N.  The  capacity  is,  of  course,  propor¬ 
tional  to  the  area  of  the  mercury  surface  and  therefore  to 


the  height  of  the  mercury,  which  is  read  off  an  index  / 
There  is  nothing  to  go  wrotig  in  the  ilevice;  it  will  not  spark 
over;  it  remains  at  the  value  it  is  set  for  w’ithout  locking, 
and  the  .same  capacity  is  contained  in  a  volume  less  than 
one-fourth  of  the  usual  type  of  variable  air  condensers. — 
Lond.  Elec.  Revieze,  Oct.  13. 

Instruments  and  Meters. — An  illustrated  description  of 
various  instruments  and  meters  shown  at  the  recent 
Olympian  electrical  exhibition  in  London.  Among  them 
are  testing  sets,  a  new  alternating-current  leakage  recorder, 
a  three-phase  alternating-current  ship’s  telegraph,  a  direct- 
current  leakage  recorder,  a  speed  indicator,  laboratory  and 
switchboard  instruments,  an  automatic  transformer  switch 
for  auto-transformers  for  metallic-filament  lamps  (which 
has  already  been  described  in  the  Digest)  and  meters.  The 
article  is  to  be  continued. — Lond.  Electrician,  Oct.  13. 

Telegraphy,  Telephony  and  Signals. 

.Inglo-Belgian  Loaded  Telephone  Cable. — .\n  article  on 
the  new  telephone  cable  between  England  and  Belgium. 
Special  loaded  coils  have  been  introduced,  which  enable  a 
superimixised  or  “phantom”  circuit  to  be  worked,  in  addi¬ 
tion  to  two  ordinary  loop  circuits.  The  constants  of  the 
cable  arc  given  as  follows:  Resistance  per  nautical  mile  of 
loop  conductor  =  14.2  ohms  at  15  deg.  C.  without  coils 
Capacity  per  nautical  mile  of  loop  conductor  =  0.157 
without  coils.  Capacity  per  nautical  mile  of  phantom  cir¬ 
cuit  without  coils  =  0.314  mfd.  Self-inductance  of  the  coils 
for  the  transformer  circuit  =  o.i  henry.  Ohmic  resistance 
of  the  inductive  and  non-inductive  coils  in  the  transformer 
circuit  =  6.6  ohms.  Effective  resistance  of  the  inductive 
and  non-inductive  coils  of  the  transformer  circuit  at  800 


2^1=1  I 

3,000  j  4,000 

5.000 

6.000 

7,000 

T ransformer  circuit . j 

0.863  '  0.872  ' 

0.893 

0.920 

0.977 

Phantom  circuit . 

1  .  '  0.877 

0.904 

0  928 

cycles  with  i  milliampere  at  15  deg.  C.  =  11.5  ohms.  Self- 
inductance  of  the  coils  in  the  phantom  circuit  =  0.05  henry. 
Ohmic  resistance  of  all  coils  in  the  phantom  circuit  =  3.3 
ohms.  Effective  resistance  of  all  the  coils  in  the  phantom 
circuit  at  800  cycles  with  i  milliampere  at  15  deg.  C.  =  4.6 
ohms.  Capacity  of  the  coils  in  the  transformer  circuit  = 


.scssiauisk 


o.tK;4  mfd.  Additional  capacity  of  the  coils  in  the  phantom  different  stations  which  supply  the  city  of  Rome  in  Italy 
circuit  is  less  than  o.oooi  mfd.  The  value  of  ^  /  for  50  with  electric  energy.  To  the  end  of  1910  these  were  four, 

nautical  miles,  measured  with  the  Franke  machine,  is  namely,  the  water-power  station  of  Pivoli  of  5888  kw,  tlie 

shown  on  the  preceding  page.  water-power  station  of  Suhiaco  of  2(^44  kw.  the  steam  sta- 

It  will  he  seen  that  the  /  values  are  almost  independent  tion  of  San  Paolo  of  18,000  kw  and  the  steam  station  of 
of  the  fre(|uency.  One  week  after  the  cable  had  been  laid  Tor  di  Quinto  of  15,000  kw,  the  total  power  available  at  the 

a  fault  occurred.  It  was  found  to  be  due  to  a  bad  joint  end  of  1910  being  28,332  kw.  Since  this  was  not  sufficient, 

l)etween  one  of  the  cores  and  the  insulation  of  the  coils,  further  power  supplies  have  been  made  available,  namely, 
and  was  repaired  in  twelve  hours. — Loud.  Elec.  Review,  the  new  water-power  station  of  Arci  of  2944  kw  and  the 
Oct.  6.  Terni  water-power  station  of  22,000  kw.  There  are  now 

Rome. —  1.  Reyvai.. — The  first  part  of  an  article  on  the  53,276  kw  at  Rome’s  disposal. —  La  Lumiere  Elec.,  Oct.  7. 
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AN  ELECTRIC  RECORDING  INSTRUMENT, 


ing  it  damp.  When  the  door  is  closed  the  arm  seen  at  the 
left  in  the  cut  and  operating  by  the  clock  mechanism  comes 
in  contact  automatically  with  the  inking  device,  and  every 
half  minute,  or  quarter  minute  if  preferred,  it  pushes  the 
inking  pad  away  from  the  pen,  permitting  it  to  swing  freely. 
It  then  falls,  allowing  the  inking  pad  by  its  own  weight  to 
press  the  recording  pen  against  the  paper. 


A  new  type  of  electric  recording  instrument  particularly 
adaptable  for  use  as  a  recording  voltmeter  or  ammeter  has 
been  designed  by  the  Brown  Instrument  Company  and  the 
Keystone  Electrical  Instrument  Company  of  Philadelphia, 

Pa.  Recognizing  the  necessity  of  a  recording  instrument 
which  is  both  accurate  in  operation  and  simple  in  construc¬ 
tion,  much  time  has  been  spent  in  designing  an  instrument 
which  can  be  mounted  on  the  wall  or  switchboard  and  used 
by  the  most  inexperienced  workman. 

In  the  common  form  of  recording  instruments  no  means  In  machine  shop  work  one  of  the  best  labor  savers  among 
are  provided  for  shifting  the  recording  pen  arm  out  of  the  the  numerous  electrical  devices  is  the  magnetic  chuck.  It 
way  when  the  chart  which  receives  the  record  is  changed ;  possesses  a  wide  range  of  usefulness  chiefly  in  holding 
consequently  there  is  serious  danger  of  bending  the  pen  in  pieces  of  work  on  the  grinder,  shaper  and  milling  machine 
removing  the  chart.  In  this  respect  the  new  recording  in- 


MAGNETIC  CHUCK 


Fig.  1 — Stationary  Flat  Chuck. 

in  preference  to  the  older  methods  of  clamping  or  bolting. 
In  the  chucks  placed  on  the  market  by  the  D  &  W  Fuse 
Company.  Providence,  R.  I.,  the  magnet  coils  are  practically 
indestructible  from  overheating,  as  they  are  wound  with  del- 
tabeston  wire,  a  heatproof  insulation  of  asbestos,  and  are 
designed  so  that  should  they  become  accidentally  injured 
they  can  be  removed  by  a  workman  and  a  new  coil  inserted. 
Chucks  are  made  for  surface  grinding,  planing  and  milling 
or  for  ring  and  cup  grinding.  The  general  design  of  station¬ 
ary  flat  chucks  for  light  work  is  shown  in  Fig.  i.  The  ro- 


Interlor  View  of  Instrument. 


smiinent^  is  novel  in  constrjiction.^in  that^the  essentUl 

sion  to  handle  it  for  any  reason  whatsoever.  .\s  soon  as  i  ] 

The  illustration  above  shows  the  instrument  with  the  door 
thrown  open  ready  to  have  a  new  record  chart  installed.  Fig.  2— Rotary  Chuck  and  Chuck  Plate. 

The  millivoltmeter  system  which  is  used  in  the  instrument 

is  a  simplified  form  of  the  D’Arsonval  system,  universally  tary  chuck  and  chuck  plate  are  shown  in  Fig.  2.  By  means 
used  in  electrical  instruments  of  precision.  The  recording  of  the  chuck  plate  one  chuck  can  be  made  to  cover  a  wide 
pen  comes  in  contact  w’ith  the  paper  momentarily  only  for  range  of  operation  in  the  grinding  of  rings,  ball  races,  etc., 
the  purpose  of  making  a  dot,  thereby  eliminating  all  friction  as  any  number  of  plates  can  be  used  wdth  a  given  chuck, 
between  the  pen  and  the  chart.  .An  inking  pad  is  placed  im-  The  chucks  are  oilproof  and  waterproof  and  are  fitted  with 
mediately  beside  the  pen  carrying  sufficient  ink  for  a  week’s  a  demagnetizing  switch  for  easily  releasing  the  work, 
supply,  and  this  pad  touches  the  pen  point  frequently,  keep-  Other  magnetic  chucks  are  also  built  by  the  company. 
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SHADE-HOLDER  TYPE  OF  INCANDESCENT  LAMP 
DIMMER. 


The  form  of  “l)im-a-Iite"  illustrated,  made  by  the  Wirt 
Electric  Specialty  Company,  Philadelphia,  represents  an 
interesting  addition  to  this  company's  line  of  incandescent 
lamp  dimmers,  as  it  may  be  operated  by  simply  turning  the 
shade  of  the  lamp.  The  dimmer  is  particularly  adapted  to 


Dimmer  Operated  by  Turning  the  Shade. 


a  bracket  or  portable  light  and  will  fit  any  electric  fixture. 
It  gives  five  gradations  of  light — “full,”  “dim,”  “low,” 
“night  light”  and  “out.”  The  device  can  be  easily  attached 
in  a  few  seconds  and  is  stated  to  be  very  suitable  for  the 
metal-filament  lamps.  The  appearance  is  neat,  and  an  extra 
depth  to  the  shadeholder  gives  sufficient  “skirt”  to  bring  the 
light  well  within  the  shade  for  the  sake  of  “eye  comfort.” 


PORTAfiLE  ELECTRIC  GRINDER. 


Illustrated  herewith  is  a  new  portable  electric  grinder 
made  by  the  Hamilton- Beach  Manufacturing  t'ompany,  of 
Racine,  Wis.,  intended  for  use  in  machine-shop  practice 
for  grinding  dies,  reamers,  cutters,  etc.  I'lie  motor  is  of 
I  i2-hp  ami  is  of  the  universal  tyi)e.  o|)erating  on  either 


Portable  Electric  Grinder. 

direct-current  or  alternating-current  circuits  at  from  104 
to  125  volts,  and  at  60  cycles  in  case  of  alternating  current. 
The  motor  has  been  carefully  designed  for  this  special 
work  and  runs  at  a  speed  of  10,000  r.p.m.  under  light  load 
and  about  7000  r.p.m.  when  making  a  heavy  cut.  It  is 
said  that  the  only  practical  way  to  work  up  tempered-tool- 


steel  tools  is  to  grind  them,  and  it  is  impossible  to  do  this 
in  many  cases  without  a  portable  grinder.  The  machine 
illustrated  weighs  5  lb.  and  the  outer  casings  are  made  of 
aluminum.  It  has  dust-proof  bearings  and  the  armature 
shaft  is  ground  on  centers  to  a  mirror  finish.  I'he  motor 
is  air-cooled  and  is  provided  with  adjustable  end  thrust 
and  bearing.  A  shank  is  jirovided  by  which  the  mot«)r 
is  attached  to  the  tool-post  of  the  lathe,  miller  or  other 
machine  tool  with  which  it  may  be  use«l.  I'en  feet  of  cord 
and  an  attachment  plug  are  also  provided.  .Any  kind  of 
abrading  wheel  may  be  attached  to  the  shaft,  and  felt  or 
oiled-stone  wheels  may  be  used  when  a  very  fine  finish  is 
desired.  I'lie  advantages  claimed  for  this  machine  are 
the  speed  and  efficiency  of  the  motor  and  the  lightness  and 
convenience  of  the  tool  as  a  whole. 


ART-GLASS  FIXTURES  OF  HARD  WOOD. 


A  new  type  of  art-glass  fixture,  which  is  being  marketed 
by  the  Rockford  Light  I'urniture  Company,  of  Rockford, 
111.,  makes  use  of  a  patented  hard-wood  construction,  re¬ 
placing  the  usual  metal  and  lead  beading.  I'he  strips 
framing  the  glass  are  made  up  of  several  layers  tif  white 
basswood  with  cross-grained  whitewood,  and  the  whole  is 
covered  with  a  surface  veneer  of  any  ornamental  hard 
wood  desired.  All  parts  of  the  framing  are  put  together 
with  screws.  I'lie  glass  is  also  held  in  position  under  screws 
and  washers,  but  by  an  ingenious  arrangement  the  smaller 
lower  panes  are  set  dire-ctly  between  layers  of  the  five-ply 
framing  itself.  I'he  handsome  appearance  of  these  wood 
fixtures  lends  an  effect  of  quiet  beauty  and  dignity  not 
obtained  with  the  usual  materials  from  which  such  jiortable 
and  shower  fixtures  are  made.  I'he  wood  fixtures  are  sup¬ 


portable  Table  Lamp  of  Hard  Wood. 


plied  in  sixty  different  patterns,  with  any  hard-wood  finish 
disired.  They  are  shipped  knocked  down  in  compact  form, 
the  shade  with  its  threaded  socket  being  screwed  on  to  the 
standard  when  assembling.  In  case  any  pane  of  glass  be¬ 
comes  broken  it  can  easily  be  replaced  by  loosening  the 
screws  and  inserting  the  new  piece. 
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A  NEW  DIRECT-TYPE  CRUDE-OIL  ENGINE. 

Many  refinements  of  design,  tending  toward  simplicity, 
convenience  and  economy  of  operation,  mark  the  new  Atlas 
ernde-oil  engine,  which  is  of  the  Diesel  internal-combustion 
type  and  so  shares  all  of  the  well-known  and  remarkable 
efficiencies  of  this  gradual-combustion  principle.  Ef¬ 
ficiencies  five  times  that  of  the  ordinary  non-condensing 
steam  plant  and  double  that  of  the  best  gas-i)roducer  out¬ 
fits  are  claimed  as  characteristics  of  Diesel-type  operation, 
too  well  known  to  need  further  mention  here. 

In  bringing  out  the  new  .\tlas  crude-oil  engine  the  de- 
signcr>  f>f  the  .Atlas  Engine  Works,  Indianapolis,  have 
s<)ught  to  ])roduce  a  j)rime  mover  which,  while  embodying 
all  the  remarkable  efficiencies  of  oi)eration  of  the  earlier 
models  of  the  Diesel  principle,  shall  meet  the  practical 
needs  of  operation  by  its  accessibility,  convenience  and  sim¬ 
plicity  of  design  wherever  |)OSsil)le. 

.Among  the  points  accomplished  in  this  direction  the  fol¬ 
lowing  may  be  noted  from  an  examination  of  the  new  Atla.s 
engine:  I'he  valve  heads  carrying  all  the  valve  mechanism 
may  he  lifted  off  without  disturbing  the  valve  settings  or 
mechanism.  The  cylinders  are  provided  with  liners  of 
closp-grained  iron,  separate  from  the  casting  and  jacket,  so 
that  in  case  of  wear  the  liners  can  he  re])laced  cheaply, 
saving  reboring  and  new  ])istons.  d'he  pistons  are  made 
of  a  similar  hard  iron,  with  slightly  softer  rings.  The 
machine  work  on  these  cylinders  and  i)iston  ])tirts  is  done  to 
an  accuracy  of  i/iooo  inch,  as  is  characteristic  of  the 
fine  fitting  of  engines  of  this  type.  The  relief  valves  with 
which  the  cylinders  are  provided  also  serve  as  inspection 
pttrts,  through  which  the  cylinder  interiors  may  be  e.x- 
amined.  The  crank  cases,  filled  with  a  mixture  of  oil  and 
water,  are  accessible  through  o])enings  in  the  frame,  by 


Fig.  1 — 300-Brake-hp  Atlas  Crude-Oil  Engine. 


which  all  interior  parts  can  be  reached  from  the  outside. 
Tension  bolts  joining  the  cylinder  castings  and  base 
relieve  the  frame  of  mechanical  strains  and  render  it  rigid 
in  compression.  The  exhaust  valves  are  cooled  both  in¬ 
ternally  and  externally,  d'he  cooling  water  which  has  cir¬ 


culated  in  the  valve  recesses  is  then  led  out  and  into  the 
exhaust  pipe,  where  it  is  sprayed  against  the  exhaust  cage, 
also  undergoing  evaporation  and  cooling  the  exhaust  gases. 

The  governor,  which  is  of  the  fly-ball  type,  controls  the 
first  stage  of  the  fuel  injection  pump,  which  works  against 
no  pressure,  simply  delivering  the  fuel  in  proportionate 
quantities  to  the  second-stage  pump.  The  latter  operates 
at  constant  stroke,  forcing  the  fuel  oil  at  the  rate  received 
into  the  air  jet  at  900  lb.  pressure.  This  is  then  fed  into 


Fig.  2 — Efficiency  and  Fuel  Consumption  Curves  Based  on  Test 
Results. 


the  highly  compressed  and  overheated  air  in  the  clearance 
space  of  the  cylinder  during  about  one-tenth  of  the  working 
stroke.  Throughout  this  brief  but  actual  peritxl — about 
one  one-hundredth  of  a  second — the  fuel  jet  is  ignited  and 
burns  steadily,  maintaining  the  initial  compression  pressur.e 
of  500  lb.  .After  the  first  tenth  of  the  working  stroke  the 


Fig.  3 — Governor  Mechanism  and  Fuel  Pumps. 


fuel  is  cut  off  and  the  gas  expands  adiabatically.  On  the 
next  up-stroke  the  burned  gases  are  expelled;  during  the 
following  down-stroke  fresh  free  air  is  drawn  into  the 
cylinder  and  the  next  up-stroke  serves  to  compress  this 
air  to  about  500  lb.  pressure,  heating  it  to  1000  deg.  Fahr. 
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I'he  four-cycle  series  is  thus  completed.  The  shaft  from 
which  the  admission  and  exhaust  valves  are  separately 
operated  by  rocker  arms  is  itself  driven  through  an  inter¬ 
mediate  vertical  shaft  and  bevel-gear  reduction  from  the 
main  shaft. 

'I'he  cheapest  oil  available  at  the  nearest  refinery  or  tank 
station  can,  it  is  stated,  be  used  successfully  in  these  new 


Comparing  Atlas  oil-engine  operation,  using  19,000-heat- 
unit  oil,  costing  2  cents  per  gallon,  with  a  simple  Corliss 
steam  plant  burning  12,150-unit  coal,  costing  $3.50  per  ton. 
the  manufacturers  compute  an  annual  saving  of  80  per 
cent.  Assuming,  as  seems  reasonable,  that  the  starting 


Fig.  5 — Valve  Head  Lifted  from  Cylinder. 

and  light-load  inefficiencies,  costs  of  handling  coal,  addi¬ 
tional  labor,  etc.,  will  equal  the  entire  fuel  cost  for  the  oil 
engine,  the  manufacturers  estimate  that  the  latter  will 
pay  for  itself  in  fuel  savings  in  four  years,  or  propor¬ 
tionately  sooner  if  operated  more  than  sixty  hours  per 
week.  On  producer-plant  operation  a  saving  of  46.4  per 
cent  is  claime<l. 

A  series  of  exhaustion,  endurance  and  economy  tests 
have  been  conducted  on  a  300-brake-hp,  two-cylinder  en¬ 
gine  at  the  Indianapolis  factory.  Continuous  service  runs, 
168  hours  per  week,  without  stopping,  followed  by  144- 
hour  runs,  allowing  the  engine  to  cool  twenty-four  hours 
to  detect  effects  of  rapid  starting  when  cold,  etc.,  have 
revealed  no  perceptible  wear  on  bearing  surfaces,  no  re¬ 
pairs  and  no  adjustments  beyond  the  ordinary  ones  with 
the  engine  in  motion. 


Fig.  4 — Valve  Mechanism  of  Engine. 

engines.  Fluidity  sufficient  to  be  handled  by  a  pump  ap- 
])ears  to  be  about  the  only  requirement  for  the  fuel.  Such 
oil,  containing  19,000  Ib.-Fahrenheit  heat  units  per  pound 
( as  all  petroleum  products  do,  practically  independent  of 
their  quality),  can  now  be  purchased  for  2  cents  a  gallon, 
more  or  less,  depending  on  location.  Since  the  .\tlas  engine 
produces  a  brake  hp-hour  on  less  than  lb.  of  oil,  the 
fuel  expense  of  operating  a  loo-kw  plant  would  be  hardly 
$2  per  day.  The  advantage  of  handling  fuel  oil  compared 
with  coal  needs  no  detailed  analysis  here. 

Tests  made  on  the  Atlas  Diesel-type  engine  show  that 
its  efficiency  is  practically  as  good  at  half  load  as  at  full 
load,  reaching  the  highest  point  at  about  80  per  cent  load. 
These  engines  are  capable  of  20  per  cent  overload  without 
significant  loss  in  speed.  When  severely  overloaded,  how¬ 
ever.  unlike  the  ordinary  explosion-type  combustion  engine. 


Sf.MM.VKY  OF  TESTS  ON  3OO-HP  ATLAS  OIL  ENGINE, 


Hate  of  run . . 

Duration  of  test  in  hours  . 

L(^d  in  kilowatts  by  switchboard  meter.  . .  . 
Kilowatts  to  compressor  by  wattmeter. . . 
Transmission  losses  to  compressors,  2.t.6  per 
cent . . . 

•Vet  kilowatts  used  t'y  compressor . 

Htake  horse-power  used  by  compressor .  .  . 

Net  kilowatts  delivered  to  line . 

Net  estimated  horse-power . 

Generator  efficiency,  per  cent  manufacturers' 
rating .  . 

Net  brake  horse-power . 

Revolutions  of  engine  irer  minute . 

Fuel  oil  used,  pounds  per  hour . 

Pounds  oil  per  kw-hour. 

Gallons  oil  per  tOO  kw-hours . 

Pounds  of  oil  per  brake  hp-hour . 

Gallons  of  oil  per  100  brake  hp-hours . 

Thermal  units  per  brake  hp-hour . 

Thermal  efficiency  of  engine,  2545  thermal 

units  per  brake  hp . . . 

Fuel  cost  of  100  kw-hours  in  cents,  oil  at  2 
cents  per  gallon . 
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they  do  not  labor  and  halt,  but  simply  fall  otf  in  speed  like 
iin  overloaded  steam  engine.  The  thermal  efficiency  of  the 
Atlas  engine,  based  upon  the  indicator  diagram,  is  37^/^  per 
ent  and  on  the  brake  horse-power  developed  30  per  cent. 
Its  mechanical  efficiency  is  hence  about  80  per  cent,  ii  per 
cent  or  more  going  to  the  compressor. 


'fhe  accompanying  table  shows  a  summary  of  results 
from  tests  on  this  unit  made  by  Mr.  C.  E.  Sargent,  M.E., 
an  authority  on  internal-combustion  engines. 

The  Atlas  crude-oil  engine  is  built  in  three  sizes:  Two- 
cylinder,  300-brake-hp;  three-cylinder,  450-brake-hp ;  and 
four-cylinder,  600-brake-hp. 
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Industrial  and  Commercial  News 


The  Week  in  Trade. 

Fj'Il.I.VIi  of  tile  federal  suit  seeking  dissolution  of  the  United 
States  Steel  Corporation  on  the  ground  that  it  is  a 
monopoly  in  restraint  of  trade  in  violation  of  the  Sher¬ 
man  anti-trust  law  forms  the  leading  item  of  interest  in  busi¬ 
ness  circles.  Protest  that  the  time  for  bringing  the  suit  is 
inopportune,  since  arraignment  of  the  leading  industrial  enter¬ 
prise  of  the  country  injects  further  hindrance  in  the  path  of 
trade  revival,  is  gradually  losing  its  force.  There  now  seems 
to  be  a  widespread  realization  that,  since  the  suit  was  certain  to 
be  brought,  the  sooner  the  status  of  the  corporation  is  made 
clear  the  more  rapidly  will  trade  respond.  As  a  matter  of  fact, 
the  first  shock  is  passing  away,  and  there  is  far  less  anxiety 
exhibited  toward  the  outcome  than  was  shown  in  the  Standard 
Oil  and  American  Tobacco  suits.  There  is  every  reason  to  be¬ 
lieve  that  the  Steel  Corporation  will  be  able  to  refute  nearly 
all  of  the  charges  when  the  case  is  brought  to  trial  and  that 
no  general  reorganization  such  as  was  ordered  in  the  foregoing 
cases  will  be  required.  That  the  iron  and  steel  trades  are  not 
reflecting  the  pessimism  found  elsewhere  is  shown  in  the  quar¬ 
terly  report  of  the  Steel  Corporation,  covering  earnings  for 
the  three  months  ended  Sept.  30.  which  were  better  than 
in  any  (juarter  since  the  corresponding  quarter  last  year.  Net 
earnings  were  $29,522,725,  as  compared  with  $28,108,520  for  the 
second  quarter  and  $25,990,978  in  the  last  (piarter  of  1910. 
Orders  for  railroad  eipiipment,  especially  for  cars,  have  been 
larger  than  those  in  several  weeks,  and  it  is  expected  that  these 
will  be  still  further  increased  before  long.  Demand  for  pig- 
iron  is  imiiroving,  and  many  consumers  are  expressing  a  will¬ 
ingness  to  close  contracts  for  the  future  at  prevailing  rates. 
There  is  decided  advancement  shown  in  the  wool  trade,  and 
New  Kngland  mills  are  expanding  their  operations.  Uncertain 
prices  in  the  cotton  markets  are  prompting  buyers  to  hold  off 
for  the  present,  and  there  is  little  disposition  in  evidence  toward 
closing  contracts  extending  very  far  into  the  future.  Business 
failures  for  the  week  ended  Oct.  26,  as  reported  by  Brad- 
strcct's.  were  231,  as  compared  with  258  last  week.  220  for  the 
corresponding  week  in  1910,  217  in  u>0(),  241  in  k>o8  and  223 
in  1907. 


The  copper  Market. 

COI’PER  prices  continue  to  fluctuate  between  narrow  limits, 
and  in  spite  of  a  mild  tendency  toward  advancement  last 
week  electrolytic  is  obtainable  at  12.30  cents  to  12.35 
cents  cash,  although  the  larger  agencies  are  still  quoting  12.50 
cents.  .Slightly  lower  prices  than  the  foregoing  are  being  asked 
by  second  hands.  European  quotations  on  electrolytic  are  be- 


Stand.ird  C'opper. 

Spot  . 

Xovetnlier  .  .* . 

IVcemher  . 

January  . 

The  r.ondon  luarhet,  October  .11, 


Standard  copiK-r.  spot . 

Standard  copper,  futures . 

Extreme  fluctu.Ttions  for  this  year 

.Standard . 

I-ondon.  spot  . 

Ijindon,  futttres  . 

Rest  selected  . 


Rid. 


.\sked. 


SettlinK 

Price. 


.  11.9.S 

12.10 

.  11.90 

12.05 

11.97>i 

.  11.90 

12.05 

11.97)4 

.  11.97)4 

12.15 

12.05 

IS  follows; 

Xoon 

Closing. 

£  s 

A 

£  s  .1 

.  .  .S.S  7 

6 

55  8  9 

. .  56  2 

6 

56  3  9 

Highest. 

I-owest. 

12.35 

11.57)4 

.£57  10  0 

£53  7  6 

58  2  6 

54  0  0 

61  10  0 

57  5  0 

tween  £57  and  £57  5s.  Standard  copper  in  New  York  shows 
little  change  from  the  tlullness  of  recent  weeks,  and  all  posi¬ 
tions  from  spot  to  January  inclusive  have  averaged  12.20  cents 
with  12  cents  bid.  .Approach  of  the  October  report  of  the 
Uoiiper  Producers’  Association  is  influencing  purchasers  to 
withhold  as  much  as  pttssible,  itending  continuation  of  their 
views  that  stocks  will  be  increased  and  that  low  prices  will 
continue.  The  foreign  attitude  toward  copper  purchasing  offers 
little  encouragement  to  producers,  and  as  the  temporary  setback 


in  industrial  conditions  due  to  the  suit  against  the  Steel  Cor¬ 
poration  is  almost  certain  to  result  in  further  dullness  in  the 
copper  trade  the  outlook  for  disposing  of  large  amounts  of 
the  metal  in  the  immediate  future  is  not  very  alluring.  Esti¬ 
mates  on  the  October  showing  place  dome.stic  consumption  at 
50,000,000  lb.,  export  deliveries  at  50,000,000  lb.  to  55,000,000  lb. 
and  output  at  130,000,000  lb.,  which  indicates  an  increase  of 
20,000,000  lb.  in  surplus  copper  stocks.  There  is  every  reason 
to  bear  out  the  opinion  that  the  copper  market  at  this  time  is 
decidedly  in  the  hands  of  the  purchasing  element,  and  that  a 
substantial  increase  must  take  place  in  demand  for  copper  be¬ 
fore  prices  will  show  permanent  improvement.  Exports  for 
the  month  of  October,  lacking  one  day,  aggregate  21.330  tons, 
which  compares  with  24.008  tons  in  the  same  period  iti^Septem- 
ber.  The  daily  call  on  the  Metal  Exchange  Oct.  31  ^itotgfl 
copper  as  per  the  accompanying  table. 


Industrial  and  Commercial  Notes. 

Federal  Light  &  Traction  Company. — .\  recent  statement 
shows  that  the  Federal  Eight  &  Traction  Company,  60  Broad¬ 
way,  New  York,  now  operates  public  utilities  supplying  Aber- 
tleen,  Hoquiam  and  Cosmopolis,  Wash.  (Gray’s  Harbor  Rail¬ 
way  &  Eight  Company)  :  Sheridan,  Wyo.  (Sheridan  Electric 
Eight  &  Power  Conijiany,  Sheridan  County  Electric  Company  )  ; 
.Mbuipierque,  N.  M.  (.Albuqueniue  Gas,  Electric  Light  &  Power 
Company,  .Albuquerque  Electric  Power  Company)  ;  Trinidad. 
Col.  (Trinidad  Electric  Transmission.  Railway  &•  Gas  Com¬ 
pany).  .Also  the  electric  railway,  lighting  and  power  and  gas 
plant  of  Tucson.  .Ariz. ;  the  electric  railway,  lighting  and  power 
plant  of  Las  Vegas.  N.  M. ;  the  electric  lighting  and  power 
plants  of  Rawlins,  Wyo.,  Montrose.  Col.,  and  Hobart.  Okla., 
and  the  Springfield  Railway  &  Eight  Company,  which  owns 
the  stock  of  the  Springfield  Gas  &  Electric  Company  and  the 
Springfield  Traction  Company,  of  Springfield,  Mo.  The  plants 
supplying  .Aberdeen,  Hoquiam,  Cosmopolis.  Sheridan.  Albn- 
queniue,  Tucson,  Las  Vegas,  Rawlins,  Montrose  and  Hobart 
were  acquired  June  i.  1910;  the  S])ringfiel(l  plant  was  acquired 
in  May  of  this  year,  and  that  of  the  I'rinidad  company  ( for¬ 
merly  the  Colorado  Railway,  Eight  X:  Power  Company)  on 
Aug.  2.  The  plant  of  the  Gray's  Harbor  Railway  &  Eight 
Company  has  been  increased  70  per  cent :  at  Sheridan,  Wyo.  a 
3000-kw  generating  plant  (Sheridan  Comity  b'lectric  Company) 
has  been  established  10  miles  from  the  city  near  coal  mines, 
and  the  generating  plant  at  .Albuqueniue  has  been  doubled. 
The  net  earnings  of  all  the  properties  were  $264,596  for  the 
year  ended  June  i,  1910,  and  $625,337  the  year  ended  July 
31,  1911.  The  latter  figure  includes  net  earnings  of  the  Spring- 
field  and  Trinidad  properties. 

Alberger  Pump  Orders. — The  .Alberger  Pump  Company. 
.New  A’ork,  recently  received  an  order  from  the  city  of  Wor¬ 
cester  through  George  W.  Stetson,  its  Boston  representative, 
for  three  four-stage  belt-driven  turbine  pumps,  with  a  capacity 
of  1400  g.p.m.  each,  against  a  total  head  of  550  feet,  and  a 
guaranteed  efficiency  of  70  per  cent,  deliveries  being  required 
Sept.  5.  9  and  12.  with  a  penalty  for  each  day  of  delay.  .As  a 
matter  of  fact  the  deliveries  were  made  on  Sept,  i,  8  and  12, 
thus  in  two  cases  anticipating  the  required  dates.  As  illus¬ 
trating  the  extent  to  which  formality  was  set  aside,  the  legal 
documents  necessary  to  make  a  full  binding  contract  were  not 
received  by  the  pump  builders  until  after  the  pumps  were 
shipped.  Deliveries  under  a  contract  for  dry-dock  pumps  have 
begun  at  the  Navy  Yard  in  Brooklyn.  This  is  the  largest  order 
for  centrifugal  pumps  ever  given  by  the  government  to  one 
contractor,  and  includes  eleven  54-inch  main  pumps  and  seven 
15-inch  drainage  pumps,  with  all  the  electric  motors  and  con¬ 
trol;  valves  and  pipe  connections. 

Electrical  Development  on  Canadian  Pacific, — Water 
power  rights  on  the  Adams  River,  in  British  Columbia,  capable 
of  developing  too.ooo  hp  have  been  secured  by  the  Canadian 
Pacific  Railway.  It  is  thought  that  this  is  a  preliminary  step 
toward  electrification  of  its  mountain  system. 


XOVEMBKR  4,  I9II. 


ELECTRICAL  WORLD. 


1157 


Hamilton  Gas  &  Electric  Company. — The  Hamilton  Gas 
&  Electric  Company  has  filed  a  voluntary  petition  in  bankruptcy 
in  the  United  States  District  Court  at  Cincinnati,  and  W.  A. 
Everson,  secretary  and  ^t^neral  manager  of  the  company,  has 
been  appointed  temporary  receiver  until  the  company  and  the 
bondholders  can  get  together  and  unite  upon  a  receiver  or 
trustee.  The  liabilities  are  given  as  $1,013,856.36,  while  the  ap- 
l)raised  assets  are  $536,603.21.  No  valuation  has  been  placed 
upon  the  perpetual  franchise  nor  the  entire  stock  of  the  Ham¬ 
ilton  Otto  Coke  Company  which  the  company  owns.  These 
are  left  open  for  appraisement.  .Attorney  Robert  Ramsey,  who 
represents  the  company  and  is  financially  interested  in  it,  states 
that  the  figures  which  appear  in  the  schedule  of  liabilities  should 
not  be  considered  upon  their  face  value,  as  the  company  has 
practically  no  assets  except  from  some  personal  loans  advancetl 
by  those  closely  connected  with  it  to  tide  over  troubles.  On 
the  other  hand,  the  assets  could  not  be  valued  in  dollars  an<l 
cents,  he  says.  The  franchise  is  of  great  value,  as  well  as  the 
stock  of  the  Hamilton  Otto  Coke  Company.  Mr.  Ramsey 
stated  that  the  unequal  competition  brought  about  by  the  city's 
municipal  gas  plant  caused  the  trouble.  Plans  have  been  under 
way  for  some  time  that,  if  consummated,  might  have  relieved 
the  trouble  and  prevented  the  company  from  going  into  the 
bankruptcy  court,  but  a  few  bondholders  who  did  not  receive 
their  interest  when  due  last  July  had  brought  suit  to  recover 
on  their  coupons,  and.  as  the  officials  felt  that  all  should  be 
treated  alike,  it  was  for  this  reason  that  the  petition  was  filed. 

Georgia  Power  Company. — The  Georgia  Power  Com- 
l)an\',  through  its  chief  engineer,  C.  O.  Lenz,  71  Broadway. 
Xew  York,  has  ordered  from  the  General  Electric  Company 
transformers  aggregating  33.500  kw  in  capacity  to  be  in¬ 
stalled  in  its  substations  as  follows:  .At  the  Gainesville  sub 
station,  1500  kw;  at  .Atlanta,  20,000  kw:  at  Xewman,  3a)0  kw  ; 
at  Cartersville.  6000  kw,  and  at  Lindale  3000  kw.  The  high- 
tension  side  of  these  transformers  will  be  wound  for  110,000 
or  55.roo  volts,  and  the  low-tension  side  for  22.000  or  11,000 
volts.  The  order  includes  high  and  low  tension  switches, 
lightning  arresters,  etc.  .All  of  the  high-tension  apparatus  and 
buses,  except  oil  switches,  will  be  placed  out  of  doors.  Small 
sbelters.  probably  of  concrete,  will  be  provided  for  the  oil 
switches.  The  Georgia  Railway  &  Power  Coni|)any.  which 
was  recently  incorporated  t<*  acquire  numerous  hydroelectric 
proi)ertics  in  Atlanta.  Ga.,  and  adjacent  territory,  including  the 
water-power  properties  of  the  Georgia  Power  Company,  has 
acquired  the  Savannah  River  Power  Com|)any.  of  .Anderson. 
.S.  C.  '1  his  company  operates  a  power  station  at  (ireggs 
Shoals,  .Anderson  County.  S.  C.,  which  furnishes  energy  to 
Abbeville  and  Greenwood.  S.  C.  .A  hearing  on  the  application 
of  the  Georgia  Railw  .ay  &  T’ower  Company  to  the  Georgia  Rail¬ 
road  Commission  for  authority  to  issue  $30,000,000  in  bonds 
and  $37,000,000  in  stock  is  scheduled  for  Xov.  7  at  .Atlanta, 
f)ptions  have  been  sectired  on  a  number  of  pn^perties  in 
Georgia. 

American  Telephone  &  Telegraph  Statement. — The  re¬ 
port  of  the  .American  Tclei»hone  &  I'elegraph  Company  to  the 
■Xew’  York  Stock  Exchange  as  of  Sept.  30.  iqn,  shows  the 
following  assets :  Construction,  equipment  and  supplies.  $47,- 
611.218;  telephone  instruments.  $12,311,702;  real  estate.  $2,188,- 
230:  stocks  and  bonds.  $367,310,332:  treasury  bonds,  $5.fxx>.ooo ; 
loans  to  telephone  companies,  $25,760,270:  Special  demand  notes. 
$31,898,262:  cash  and  deposits.  $14,142,278:  accounts  receivable. 
$7,005,480;  total.  $514,217,705.  Liabilities:  Capital  stock.  $275.- 
()«K).8(X);  capital  stock  instalments,  $o<)i.625;  collateral  trust 
bonds,  $78.ooo,(XX)  ;  convertible  bonds,  $22,025,000;  coupon 
notes,  $15,000;  accrued  interest.  $1,067,070:  taxes.  $416,755; 
unearned  revenue.  $2,786;  notes  payable  to  Western  Union 
Telegraph  Company,  due  1912-15.  $16,500,000;  notes  payable  to 
subsidiary  companies.  $14,245,000;  dividends  payable  Oct.  16. 
$5,519,816;  other  accounts  payable.  $i..340.3Q6;  reserve  for  de¬ 
preciation,  $37,581,070;  surplus,  $56,338,446;  revenue  l)alance, 
$4,174,117;  total,  $514,217,795. 

Westinghouse  Electric  &  Manufacturing  Company.— 

Xotice^  has  been  given  to  holders  of  assenting  stock  of  the 
Westinghouse  Electric  &  Manufacturing  Company  that  the 
name  of  this  stock  has  been  changed  to  “common  stock.”  This 
change  in  name  involves  ni^  change  in  the  stockholders’  rights, 
and  was  made  because  all  the  outstanding  stock  of  the  com¬ 
pany,  other  than  the  preferred  stock,  consists  of  the  so-called 
“assenting  stock,”  so  that  this  stock  is  in  fact,  as  it  should  be 
in  name,  common  stock.  Xew  stock  certificates  have  been  pre¬ 
pared  and  will  be  exchanged  on  presentation  of  old  certificates 


at  the  Union  Trust  Company,  Pittsbugh,  Pa.,  the  United  States 
Mortgage  &  Trust  Company,  Xew  York  City,  and  the  Xew 
England  Trust  Company,  Boston,  Mass. 

Dr.  Pearson  Finances  $25,000,000  Power  Company  to  Op¬ 
erate  in  Spain.— The  Barcelona  Company  has  been  organ¬ 
ized  under  Canadian  laws  with  a  capitalization  of  $25,000,000 
to  construct  and  operate  hydroelectric  plants  and  traction  lines 
in  the  city  of  Barcelona  and  the  entire  northeastern  section 
of  Spain.  Dr.  F.  S.  Pearson,  the  active  head  of  the  syndicate 
controlling  the  Rio  de  Janeiro  Tramway,  Light  &  Power 
Company,  the  Sao  Paulo  Tramway,  Light  &  Power  Company 
and  the  Mexico  Tramways  Company,  is  financing  the  project. 
Generating  stations  aggregating  250.000  hp  are  under  considera¬ 
tion.  The  new  company  has  acquired  one  of  the  tramways  in 
Barcelona,  and  has  concessions  for  suburban  lines.  *)n  which 
work  will  begin  at  once.  Its  head  office  is  at  Toronto. 

Oroville  Electric  Corporation. — .Acconling  to  J.  W.  (iood- 
win,  of  San  Francisco,  president  of  the  Oroville  Electric  Cor¬ 
poration,  his  company  has  made  preliminary  plans  to  build  a 
power  station  on  the  Feather  River  40  miles  north  of  Oroville, 
Cal.,  and  to  extend  its  distribution  system  through  Oroville 
and  Marysville  into  Sacramento.  The  Oro  Electric  Corpora¬ 
tion,  controlling  the  Oro  Water,  Light  &  Power  Company, 
was  organized  in  .March, ‘loi  i,  with  a  capital  of  $10,000,000,  of 
w  hich  $7,500,000  is  said  to  have  been  subscribed.  Bonds  to  the 
amount  of  $10,000,000  were  recently  authorized,  and  $5,000,000 
of  these  will  be  issued  shortly. 

Bosch  Magneto  Works. — The  projected  removal  from 
Springfield,  Mass.,  of  the  Bosch  Magneto  Company’s  works  is 
prompted  by  the  nearness  of  rendering  works  which  make 
themselves  obnoxious  to  operatives.  The  Spriiuffield  Repub¬ 
lican  editorially  says  that  the  rendering  industry  should  be 
re(|uired  to  move  to  another  location,  leaving  the  vastly  nn)re 
valuable  industry  in  its 'present  location.  The  plant  of  the 
Bosch  company  is  designed  to  employ  eventually  3000  me¬ 
chanics.  “Springfield  and  Chicopee  cannot  afford  to  have  the 
Bosch  company  pull  up  its  stakes  here,”  says  the  Republican. 

October  Incorporations. — Compilation  by  the  Journal  of 
Commerce,  Xew  A’ork,  shows  that  papers  filed  in  the  Eastern 
States  during  October  for  companies  with  an  authorized  capital 
of  $1,000,000  or  over,  including  increases  in  capital,  represented 
a  total  of  $124,220,000,  an  increase  of  $47,216,000  over  Sep¬ 
tember,  and  $30,525,000  as  compared  with  October,  iqio.  Papers 
filed  by  other  conqianies  wdth  an  individual  capital  of  $100,000 
or  over,  including  states  other  than  those  in  the  East,  brought 
the  month’s  total  up  to  $187,178,500,  as  compared  with  $156,912.- 
000  in  September  and  $176,437,317  in  October,  1910. 

Oskaloosa  Traction  &  Light  Company  Sold. — The  Des 
Moines  River  Power  Company,  composed  largely  of  Eastern 
capitalists,  with  whom  .A.  C.  Miller,  of  Des  Mojnes,  la.,  is 
associated,  has  purchased  the  Oskaloosa  Traction  &  Light  Com¬ 
pany,  of  Oskaloo.sa,  la.  The  purchasers  will  carry  out  the  con¬ 
tracts  of  the  old  company,  including'  the  building  of  a  dis¬ 
tribution  circuit  to  New'  Sharon.  12  miles  north  of  Oskaloosa. 
Other  plans  of  the  Des  Moines  River  Power  Company  include 
the  building  of  a  dam  some  8  miles  south  of  Oskaloosa  for 
developing  about  10.000  hp  in  the  .section. 

H,  M.  Byllesby  &  Company  to  Build  $5,000,000  Plant  in 
Kentucky. — General  George  H.  Harries,  whose  election  to 
the  presidency  of  the  Louisville  (Ky.)  lighting  companies  was 
mentioned  in  these  columns  last  week,  has  announced  that 
H.  M.  Byllesby  &  Company,  of  Chicago,  will  shortly  begin  the 
erection  of  a  large  power  station  at  Cumberland  Falls,  Ky. 
The  cost  of  the  plant  is  estimated  at  $5,000,000.  It  is  intimated 
that  energy  will  be  transmitted  to  Knoxville,  X^ashville,  Cin¬ 
cinnati  and  Louisville. 

Telephone  Merger  Backed  by  English  Capital. — John  W. 
Garland,  of  Pittsburgh,  is  completing  details  for  an  independent 
telephone  merger  embracing  .Xew  Jersey.  Pennsylvania,  Ohio, 
Indiana,  West  Virginia  and  a  portion  of  Illinois.  .An  English 
syndicate  well  supplied  with  funds  is  understood  to  be  behind 
the  merger. 

Aluminum  Notes  and  Prices. — The  aluminum  market  as 
of  October  31  was  reported  dull,  with  ingots  for  remelting 
quoted  at  20^22  cents  spot  No.  i  the  base  for  large  ingots. 
Rods  and  wire  were  held  at  31  cents,  and  sheets  at  33  cents. 

Winnipeg  Electric  Company  Sold. — The  E.  R.  Reece  En¬ 
gineering  Company,  an  American  concern,  has  purchased  the 
holdings  of  the  Winnipeg  Electric  Company,  which .  operates 
in  Winnipeg.  Man.,  and  vicinity. 
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Financial,  ^ 

The  Week  in  Wall  Street. 

S  TKEL  sliares  declined  in  the  closing  days  of  last  week  as 
a  result  of  the  government  suit  tiled  late  Thursday  after¬ 
noon  against  the  Steel  Corporation,  the  common  stock 
falling  to  50  on  large  transactions,  as  against  58^2  at  the  close 
on  Thursday.  Other  securities  declined  slightly  under  the  lead 
of  the  Steel  shares,  but  a  mild  recovery  took  place  throughout 
the  list  on  Monday,  followed  by  general  advance  on  l  uesday, 
with  Steel  common  <pioted  at  54^8  the  close.  Attorney- 
Oeneral  \\  icker$ham,  at  the  lirst  hearing  on  the  reoiganization 
plan  of  the  American  Tobacco  Company  in  the  United  States 
Circuit  Court  on  Monday,  intimated  that  the  government  would 
accept  the  plan,  i)rovided  certain  modilications  involving  fed- 
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er.il  supers  ision  are  agreed  ui)on.  lie  asked  that  the  govern¬ 
ment  be  granted  permission  to  intervene  at  any  time  within 
five  years  and  restrain  the  further  working  of  the  plan  in  case 
it  does  not  restore  comitetition ;  that  none  of  the  companies 
into  which  the  .American  Tobacco  Company  is  to  be  divided 
be  permitted  to  own  stock  in  any  of  the  other  companies ;  that 
no  two  be  allowed  to  have  common  officers  or  directors,  nor 
be  permitted  to  purchase  through  common  agencies  or  effect 
business  in  any  way  other  than  as  separate  and  distinct  organi¬ 
zations.  He  suggested  that  the  government  would  pennit  each 
com])any  to  control  40  per  cent  of  the  business  in  its  respective 
field  as  a  maximum.  It  seems  probable  that  the  government 
will  approve  the  general  scope  of  the  plan  and  retain  the  right 
to  supervise  its  workings  for  a  period  of  five  years.  Trading  in 
•American  Tobacco  c;)mmon  on  I  ue.s<lay  resulted  in  an  ad¬ 
vance  of  30  points.  The  =tock  market  is  quiet,  waiting  upon 
the  outcome  of  the  Tobacco  case.  Earnings  of  Western  rail¬ 
roads  show  fair  progress  in  gross,  and  railroad  securities  have 
been  relatively  firm  in  the  market  during  the  week.  The  local 
money  market  on  Tuesday  was  very  (piiet,  in  spite  of  financing 
of  November  requirements.  Rates  Oct.  31  were;  Call,  2@2V^ 
per  cent ;  ninety  days,  3V2f^3'}4  cent.  The  quotations  in 
the  tables  are  those  at  the  close  Oct.  31. 

Financial  Notes. 

Galveston- Houston  Elai^c  Company  Preferred  Stock 
Offering. — An  offering  ot^300.ooo  6  per  cent  cumulative 
preferred  stock  of  the  Galveston-Houston  Electric  Company  is 
being  made  at  03 L>  to  yield  6.4  per  cent.  This  company  owns 
substantially  all  the  preferred  and  common  stocks  of  the 
Galveston  Electric  Company,  the  Houston  Electric  Company 
and  the  entire  capital  stock  of  the  Galveston-Houston  Electri-* 


Railway  Company.  The  Galveston  Electric  Company  does 
the  entire  electric  railway  business  and  a  portion  of  the  elec¬ 
tric  lighting  business  in  Galveston,  Tex.;  the  Houston  Elec¬ 
tric  Company  does  the  entire  electric  railway  business  in  Hous¬ 
ton,  Tex.,  and  the  Galveston-Houston  Electric  Railway  Com¬ 
pany  will  own  and  operate  43  miles  of  interurban  electric  rail¬ 
way  now  practically  completed  between  Galveston  and  Hous¬ 
ton,  which,  it  is  expected,  will  be  in  full  operation  in  Novem¬ 
ber.  The  capitalization  of  the  (ialveston-Houston  Electric 
Company  consists  of  an  authorized  issue  of  $3,000,000  6 
per  cent  cumulative  preferred  stock,  of  wdiich  $2,000,000  is 
outstanding  and  of  which  $300,000  is  now  offered ;  also  an 
authorized  issue  of  $4,000,000  common  stock,  paying  dividends 
at  the  rate  of  3  per  cent  per  annum,  of  which  $3,000,000  is  out¬ 
standing.  There  are  also  authorized  $2,000,000  coupon  notes 
due  1914.  of  which  $600,000  is  outstanding,  which  bear  interest 
at  the  rate  of  6  per  cent  and  are  convertible  into  common 
stock  at  par.  There  is  an  authorized  issue  of  $2,500,000  first 
mortgage  5  per  cent  gold  bonds  of  the  (jalveston  Electric 
Company,  due  1940,  of  which  $1,213,000  is  outstanding;  an 
authorized  issue  of  $2,500,000  first  mortgage  5  per  cent  gold 
bonds  of  the  Houston  Electric  Company,  due  in  1925,  of 
which  $2,103,000  is  outstanding,  and  an  authorized  issue  of 
$5,000,000  first  mortgage  5  per  cent  gold  bonds  of  the  Gal- 
veston-Honston  Electric  Railway  Company,  due  1954,  of  which 
$2,750,oco  has  been  issued.  Additional  bonds  of  the  Galves¬ 
ton  Electric  Company  and  Galveston-Houston  Electric  Rail¬ 
way  Company  can  be  issued  only  to  the  amount  of  80  per 
cent  of  the  actual  cost  of  permanent  additions  and  improve¬ 
ments  to  the  property.  All  the  Houston  Electric  Company 
bonds  authorized  have  been  issued,  and  $307,000  face  value 
have  been  purchased  for  the  sinking  fund.  Interest  on  the 
$2,750,000  Galveston-Houston  Electric  Railway  bonds  will  be 
charged  to  "interest  during  construction”  until  the  completion 
of  the  interurl)an  line.  These  bonds  are  guaranteed  as  to 
principal,  interest  and  sinking  fund  by  the  Galveston-Houston 
Electric  Comi)any.  Gross  earnings  of  the  combined  companies 
for  the  twelve  months  ending  .Aug.  31,  .1911,  were  $1,447,726; 
operating  expenses,  $848,135;  and  net  earnings,  $599,591;  in¬ 
terest  charges  and  taxes  were  $246,363,  leaving  a  balance  of 
$353,227.  The  bond  sinking  fund  amounted  to  $55,970,  leav¬ 
ing  a  balance  of  $297,257  available  for  dividends  on  $2,300,000 
preferred  stock,  the  requirement  for  which,  including  that 
now  offered,  is  $138,000.  The  (ialveston  ])roperty  has  been 
under  the  management  of  Stone  &  Webster  since  1905,  and 
the  Houston  property  since  nxio. 

Public  Utility  Securities  Listed  on  New  York  Exchange. 
— .\pi)lications  to  list  the  followdng  securities  have  been  a])- 
proved  by  the  governing  committee  of  the  New  York  Stock 
Exchange;  Westinghouse  Electric  &  .Manufacturing  Company. 
$36,738,900  common  stock  to  be  substituted  on  the  list,  on  offi¬ 
cial  notice  of  issuance,  in  exchange  for  a  like  amount  of  out- 
sttMiding  assenting  stock ;  Public  Service  Corporation  of  New 
Jersey — $5,000,000  additional  general-mortgage  5  per  cent  sink¬ 
ing-fund  fifty-year  coupon  bonds,  due  19.59.  which  make  the 
total  amount  listed  to  date  $.30,000,000:  F’acific  Gas  &  Electric 
Company — $5,401,000  California  Gas  &  Electric  Corporation 
unifying  and  refunding  mortgage  5  i)er  cent  thirty-year  bonds, 
due  1937.  In  addition  to  these,  authority  is  given  to  add  $860,000 
of  the  bonds  on  official  notice  of  sale  and  distribution,  which 
places  the  total  amount  authorized  to  be  listed  at  $20,151,000. 

Detroit  Edison  Company  to  Increase  Stock. — Stockhold¬ 
ers  of  the  Detroit  Edison  Company  will  meet  in  New  York 
City  Nov.  15  to  vote  upon  an  ineVease  in  capital  stock  from 
$9,000,000  to  $15,000000,  the  proceeds  of  which  will  be  used  to 
furnish  funds  for  extensions  and  additions  made  necessary  by 
the  continual  growth  of  the  company’s  business.  Of  the  pres 
ent  authorized  $9,roo,<')oo  capital  stock,  $6,000,000  is  outstanding, 
and  $3,000,000  has  been  reserved  against  an  equal  amount  of 
outstanding  convertible  debenture  bonds.  It  is  proposed  to 
issue  $i,.50o,ooo  of  the  new  stock  at  an  early  date  and  this  will 
be  offered  to  the  stockholders,  pro  rata,  for  subscription  at  par 

Milwaukee  Electric  Railway  &  Light  Company. — Th» 
Wisconsin  Railway  Commission  has  authorized  the  Milwaukc 
Electric  Railway  &  Light  Company  to  issue  $2,000,000  refundin 
and  extension  mortgage  4j4  per  cent  bonds. 

Maryland  Electric  Company. — The  report  of  the  Mar\ 
land  Electric  Company  for  the  fiscal  year  ended  June  3 
19x1.  has  been  submitted  to  the  Maryland  Public  Service  Con 
mission.  The  statement  of  the  company  shows  operating  rc 
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enue  for  the  perio<l  of  $211,812.68  and  operating  exj)enses  of 
$207,749.93,  leaving  a  net  operating  revenue  of  $4,062.75.  .\gainst 
this  were  charged  outside  operating  expenses  of  $4,071.50.  rep¬ 
resenting  the  money  expended  in  the  up-keep  of  the  Bay  Ridge 
resort,  which  was  not  in  operation  during  the  year.  This  left 
a  total  net  deficit  of  $8.75.  Other  income  received  by  the  com- 
l)any  during  the  fiscal  year  amounted  to  $216,790.58,  made  up 
as  follows:  $216,000,  representing  rents  accrued  for  lease  of 
road ;  $480.83,  representing  revenue  from  separately  owne<l 
properties,  the  .\nnapolis  Land  &  Improvement  Company  and 
the  Maryland  Land  &  Improvement  Company;  $309.75,  repre¬ 
senting  income  from  sale  of  electric  power.  The  deductions 
from  this  were  as  follows:  $12,199.50,  represetiting  taxes  ac¬ 
crued  for  the  year;  $8.75,  the  total  net  deficit  from  operation, 
as  above;  $1,500,  rents  accrued  for  the  lease  of  other  roads; 
$1,568.75  for  hire  of  equipment;  $11,776.14,  joint  facilities,  and 
$2,250.60,  miscellaneous  rents.  Other  deductions  included  in¬ 
terest  accrued  on  funded  debt  amounting  to  $252,145.80;  other 
interest,  $10,285,  and  extinguishment  of  discounts  on  securities, 
$20,460,  tlie  total  deduction  from  the  gross  corporate  income  of 
the  company  being  $299,rj66.29.  representing  a  net  corporate 
loss  of  $95..383.96.  In  the  report  as  filed  with  the  Public  Ser¬ 
vice  Commission  no  revenue  expenses  or  taxes  are  shown  from 
the  operation  of  Bay  Sliore  Park,  for  the  reason  that  the  prop¬ 
erty  is  leased  to  the  United  Railways  &  Electric  Company  under 
a  general  leasing  agreement,  and  no  specified  amount  of  income 
is  paid  for  the  jiroperty,  as  ilie  taxes  and  expenses  are  borne 
l)y  the  United  Railways. 

Montreal  Street  Railway’s  Year. — I'arnings  of  the  Mon¬ 
treal  Street  Railway  Company  in  the  year  ended  Sept.  30,  1911. 
to  which  reference  was  made  in  the  previous  issue,  were  the 
largest  in  the  history  of  the  company.  Cross  earnings  were 
$4"775.30i.  as  cmiipared  with  $4,352,551  in  1910;  expenses  were 
$2,679,806,  as  compared  with  $2,455,301,  and  net  earnings  were 
$2,095,495,  which  compares  with  $1,897,250  in  the  year  ended 
Sept.  30.  1910.  Uther  income  was  $114,808,  as  compared  with 
$85,878,  making  a  total  income  of  $2,210,303.  which  compares 
with  $1, <>83, 1 23  in  the  jirevious  year.  Charges,  taxes,  etc.,  were 
$583.'X>4.  as  compared  witli  $507,978.  leaving  a  surplus  available 
for  dividends  of  $1,626,398.  which  compares  with  $1,475,150  in 
the  preceding  year  and  is  ecpiivalent  to  16.26  per  cent  on 
$10,000,000  capital  stock  before  deduction  of  insurance  and 
contingent  reserves.  The  earnings  in  the  preceding  year  were 
equal  to  14.75  pvr  cent  on  the  same  stock.  Dividends  were 
$1,000,000,  and  insurance  and  contingent  reserves  were  $275.- 
<xx),  leaving  a  surplus  for  the  year  of  $351,398.  wdiich  compares 
with  $200,150  in  the  year  preceiling.  K.  A.  Roberts,  president 
of  the  company,  in  his  report  refers  to  the  negotiations  toward 
elTecting  an  amalgamatifui  with  the  Montreal  Tramways  Com¬ 
pany.  and  to  negotiations  with  the  city  of  Montreal  for  the 
purpc.'se  of  making  a  new  contract  that  will  be  more  applicable 
to  present-day  conditions  than  the  present  one,  in  view  of  the 
rapid  growth  and  congestion  of  the  city.  lie  expresses  the 
hope  that  amalgamation  with  the  Montreal  Tramways  Com¬ 
pany  will  help  to  complete  speedily  the  negotiations  for  a  new 
franchise. 

Public  Service  Corporation  of  New  Jersey. — The  report 
of  the  Public  Service  Corporation  of  New  Jersey  and  its  sub¬ 
sidiary  companies  for  the  nine  months  ended  Sept.  30,  1911, 
as  filed  with  the  New  York  Stock  Exchange,  shows  the  fol¬ 
lowing:  Gross  earnings  of  operating  companies,  $21,975,080; 
income  from  miscellaneous  sources,  $i..39i,455,  making  total 
earnings  $23,366,536.  Operating  expenses  and  taxes  were 
$12,1X1,211,  and  net  earnings  were  $11,255,324.  Eixed  charges 
of  the  operating  companies  were  $8,269,553,  leaving  a  balance 
of  $2,985,770.  The  fixed  charges  of  the  Public  Service  Cor¬ 
poration  of  New’  Jersey  were  $1,870,098.  The  combined  sur¬ 
plus  of  the  Public  Service  Corporation  of  New  Jersey  and  the 
subsidiary  companies  was  $1,115,672,  w’hich,  with  the  previous 
surplus  (plus  adjustment)  of  $1,707,698,  made  a  total  surplus 
of  $2,823,370.  Dividends  paid  to  Sept.  .30,  1911,  were  $1,125,- 
000,  leaving  a  surplus  of  $1,698,370.  Profit  and  loss  of  the 
subsidiary  companies  not  taken  upon  the  books  of  the  Public 
Service  Corporation  of  New  Jersey  was  $718,020,  and  the  bal¬ 
ance  to  the  credit  of  profit  and  loss  Sept.  30,  1911,  was  $980,- 
350.  The  general  balance  sheet  of  Sept.  30.  1911,  showed  as 
follows : — Assets :  Investments  at  cost,  $62,303,001 ;  bonds  in 
treasury,  $5,000,000;  advanced  to  Public  Service  Railway  Com¬ 
pany,  $3,584,250;  advanced  to  Public  Service  Electric  Com¬ 
pany,  $1,505,162;  cash,  $631,527;  cash  to  redeem  gold  notes. 


$4,000,000;  accrued  interest  and  rentals  receivable.  $835.i()o;. 
accounts  receivable,  $44,173;  advance  payments.  $414;  deferred 
charges  account  of  discount  and  commission  on  bonds  ;ind 
note.s,  $2,804,228;  total,  $80,707,918.  Liabilities:  Capital  stock, 
$25,000,000;  gold  bonds,  $30,ooo,0(.<) ;  certificates,  $i«),970,440 ; 
gold  notes,  $4,000,000;  accounts  payable,  $152,392;  taxes,  ad¬ 
vance  and  accrued,  $21,067;  interest  accrued,  $456,668:  reserve, 
$t25,(xx);  profit  and  loss.  $980,350;  total.  $80,707,918. 

Pacific  Gas  &  Electric  Company. — The  consolidated  bal¬ 
ance  sheet  of  the  Pacific  Gas  iS:  Electric  Company,  as  of  July 
31,  1911,  showed  assets  as  follows:  Plant  and  other  property, 
$112,084,682:  funds  to  future  construction,  $845,888;  free  trea¬ 
sury  securities,  $8iy2,5(y6  (market  value  in  excess  of  $1,300,000)  ; 
materials  and  supplies,  $1,107,404;  advances  on  contracts,  $73,- 
350;  notes  receivable,  $8,037;  consumers’  accounts.  $1,083,532; 
cash,  $1,084,998;  deferred  and  contingent  assets,  $1,789,638; 
I)oud  discount  and  other  deferred  charges,  $1,819,856;  total 
$120,789,986.  Liabilities;  Common  stock,  $20,000,000;  preferred 
stock,  $10,000,000;  bonds.  $64,O72,0<}7 ;  sub-company  funds  ac¬ 
crued,  $1,028,0^)8;  consumers’  deposits.  $307,941;  notes  payable 
(since  paid"),  $200,000;  current  obligations.  $944,618;  San  Erau- 
cisco  rate-case  funds  due  customers,  $457,442;  other  liabilities, 
$172,739:  insurance  reserve,  $341,451;  uncollectible  accounts 
reserve,  $65,222;  sinking-fund  and  depreciation  reserve,  $7,4(»3,- 
280;  surplus.  $15,559,146;  total,  $[20.78<498f). 

Ontario  Power  Company. — The  report  of  Ontario  Power 
Company,  of  Niagara  fi'aHs,  Out.,  for  the  nine  months  ended 
Sept.  30,  1911,  shows  gross  earnings  of  $622,443.  operating 
expenses  of  $110,191,  and  net  earnings  of  $512,251  lor  this 
period.  Other  income  was  $64,755,  making  a  total  income  of 
$577,006.  Interest  charges  were  $504,293,  leaving  a  surplus  of 

$72,713- 

Keystonc  Telephone  Company. — Ciross  earnings  of  the 
Keystone  Telephone  Company  of  Philadelphia  for  the  three 
months  ended  September  30  were  $290,606,  which  compares 
with  $282,809  for  the  corresponding  period  in  1910.  Expenses 
and  taxes  were  $148,885,  leaving  net  earnings  of  $141,721.  as 
compared  with  $141,587  in  the  three  months  ended  September 
30,  1910. 


DIVIDENDS. 

Detroit  United  Railways  Company,  quarterly,  1)4  pvr  cent, 
payable  Dec.  i. 

Northern  Texas  Electric  Company,  (piarterly,  $1.50  per  share, 
payable  Dec.  i. 

Pensacola  Electric  Conqiany,  semi-annual,  preferred,  $3  per 
share,  payable  Dec.  1. 

Tampa  Electric  Company,  quarterly,  $2  per  share,  and  an 
extra  dividend  of  $i  per  share,  both  payable  Nov.  15. 


REPORTS  OF  EARNINGS. 

.AMERICAN  CITIES  COMPANY. 

Gross  Operating  Net  Fixed  Net 

Period.  Earnings.  Expenses.  Earnings.  Charges.  Surplus. 

Sept.,  1911 . $1,125,412  $679,955  $445,457  $255,120  $190,337 

Sept.,  1910 .  1,062,989  642,802  420,187  241.594  178,593 

12  ni..  Sept.,  ’ll.  .13,146,319  7.386,519  5.259,800  3,008,862  2,250,938 

12  m.  Sept.,  ’10..  12, 437,190  7,513,023  4,924.167  2,916,031  2,008,136 


CUMPERLAND  TEI.EPHONE  &  TELEGRAPH  COMPANY. 


Sept., 
9  m., 
9  m.. 


1910. 


Sept.,  1910. 
9  m..  Sept., 
9  m..  Sept., 


Sept., 


.  $626,425 

$361,468 

$264,957 

$50,007 

$214,950 

.  575,272 

319.772 

255,500 

49,0.'8 

206,462 

’ll. . 

.  5,436,126 

3.218.060 

2.218,066 

458.362 

1,759,704 

’10.  , 

, .  5,436,126 

2,879,889 

2,198,804 

434,974 

1.763,829 

MASSACHUSETTS  ELECTRIC  COMPANIES. 

’ll.. 

.$2,799,061 

$1,560,208 

$1,238,853 

$472,969 

$765,883 

’10. . 

.  2,741,764 

1,434,626 

1,307,138 

459,512 

847,625 

,  ’ll. 

.  8.938.815 

5,682.884 

3.255,931 

1,851,786 

1,404,144 

,  ’10. 

.  8,560,949 

5,360,295 

3,200,654 

1,792,936 

1,407,717 

ASHVIl.LE  RAILWAY  & 

LIGHT  COMPANY. 

.  $179,132 

$98,312 

$80,819 

$39,294 

$41,525 

163,307 

89,522 

73,785 

38.288 

35,497 

’ll.. 

.  1,440,175 

849,789 

590,386 

346,058 

244,328 

’10.. 

.  1,341,847 

777,993 

563,854 

342,448 

221,405 

RTHERN  OHIO  TRACTION 

&  LIGHT 

COMPANY. 

.  $246,015 

$128,812 

$117,203 

$44,321 

$72,882 

.  224,901 

117,857 

107,044 

43,391 

63,653 

’ll. . 

.  2,019,746 

1,110,504 

909,242 

399.069 

510,172 

’10.. 

.  1.837,406 

1,009,858 

827,548 

390,161 

437,387 
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General  News 


Construction  Netos. 


.\NNI.S1()X,  AI..\. — The  officials  of  Blue  Mountain  City,  a  mill 

town  on  the  outskirts  of  .\nniston,  have  awarded  a  contract  to  the 
Anniston  Klectric  &  (ias  Company  to  supply  electricity  for  lighting  the 
streets  and  residences  of  the  city.  The  contract  calls  for  the  erection 
of  twenty-five  street  lamps  and  lighting  seventy  residences. 

BIR  .MINtiH.AM,  — The  Birmingham,  Ensley  &  Bessemer  Rail¬ 

road  Company,  it  is  reported,  is  contemplating  the  erection  of  a  power 
plant  to  supply  electricity  to  operate  an  electric  railway  from  East  Lake 
to  Ensley.  The  power  house  will  be  built  to  provide  for  future  ex¬ 
tensions. 

KETCH  IK.W,  .\L.\.SK.\. — The  Cranby  Mining  &  Smelting  Company, 
of  British  Columbia,  has  acquired  a  smelting  plant  near  Ketchikan  and 
is  planning  to  build  a  hydroelectric  power  plant  to  supply  electricity  for 
ojierating  the  plant  and  mining  machinery. 

I’llOENIX,  .^RIZ. — The  Salt  River  Valley  Water  Users’  .Association 
has  .awarded  the  contract  for  the  construction  of  power  plant  Xo.  2  on 
the  South  Consolidated  Canal  to  Cflsen  &  Graf,  for  $22,922. 

FORSYTH,  ARK. — Contracts  for  the  construction  of  a  40-ft.  rein¬ 
forced  concrete  dam  and  [lower  house  for  the  Ozark  Power  &  Water 
Company,  to  be  located  on  the  White  River,  2  miles  above  Forsyth,  have 
been  awarded  to  the  .Ambursen  Hydraulic  Construction  Comiiany,  16.i 
Broadway,  Xcw  York,  X.  A’.  The  General  Electric  Company,  of  Schenec¬ 
tady,  X.  A'.,  secured  the  contract  for  three  1500-kw  generators  and  water¬ 
wheels.  Contracts  for  the  erection  of  the  transmission  line  from  the 
power  bouse  to  S|iringfield,  Mo.,  a  distance  of  43  miles,  have  not  yet  been 
.•iwarded.  Holman  &•  I.aird,  of  St.  Louis,  Mo.,  are  consulting  engineers. 

()SCE()L.\.  .ARK. — The  City  Council  has  passed  an  ordinance  creat¬ 
ing  an  im|irovement  district  for  the  purpose  of  building  and  operating  an 
electric-light  plant  in  Osceola.  This  move  was  made  necessary  owing 
to  the  notilic.ation  of  .Abner  Driver,  who  has  furnished  electrical 
service  to  the  city  for  fifteen  years,  that  he  would  close  down  his  plant 
.1.111.  1.  1912. 

ALH.AMBR.A,  C.AI,. — The  Board  of  Trustees  is  [ilanning  to  install  an 
omaiiieiital  street-lighting  system  on  Xortlt  Margucrita  Street.  <Arna- 
niental  lamp  standards,  each  carrying  three  lam|>s,  will  be  erected. 

B  AKERSFIELD,  C.AI.. — The  I.a)st  Hills  Telephone  &  Telegraph  Com- 
[laiiy  is  [ilanning  to  build  a  new  line  in  the  Lost  Hills  oil  field  district, 
to  cost  aliout  $25,000.  Richard  Hastings  is  manager. 

EL  CEXTRO.  C.AL. — Xotice  of  a[)[)ropriation  has  been  filed  by  Frank 
M.  Salisbur.v,  of  Inqierial,  and  AV.  H.  AA’est.  of  Brawley.  of  50.000  in. 
of  water  in  the  .Alamo  River,  acting  in  behalf  of  a  syndicate  which 
)i»ro[ioses  to  build  a  dam  across  the  .Alamo  River  three-fourths  of  a  mile 
.east  of  the  .Alamo  Bridge.  The  pro[iosed  dam  will  cost  about  $75,000 
and  will  conserve  water  to  irrigate  50,000  acres  of  land  in  the  vicinity 
of  Estelle  and  Rockwood. 

EUREK.A,  C.AL. — Xegotiations  have  [iractically  been  closed  whereby 
the  AA'estern  States  Gas  &  Electric  Conqiany  will  take  over  the  Blue 
Lake  light  and  power  plant,  owned  and  o[)crated  by  the  Minor  Mill 
Lumber  Com[)any.  AA’ith  the  purchase  of  the  Blue  I.ake  [ilant  the 
AA’estern  States  (“las  &•  Electric  Com[iany  has  practically  the  entire  con¬ 
trol  of  the  electric-light  and  power  service  in  Humboldt  County.  The 
conqiany  has  already  taken  over  the  light  and  power  plants  in  .Areata, 
I'ortuna  and  Ferndale. 

FRhiSXO,  C.AL. — The  San  Joaquin  Light  &•  Power  Company  is  re- 
[lortcd  to  be  contemplating  the  installation  of  electric  pumping  m.ichinery 
on  its  [iroperty  in  the  Caruthers  district. 

GLEXD.ALE,  C.AL, — 'Fhe  city  has  decided  to  erect  ornamental  lamp 
standards,  each  carrying  four  lamps,  on  Fourth  Street,  Glendale  .Ave¬ 
nue  and  Grand  Boulevard.  Property  owners  will  bear  the  expense.  H. 
B.  Lynch,  manager  of  the  municipal  electric  plant,  is  in  charge  of  the 
work. 

LIXDS.AA’.  C.AL. — The  Tnlarc  Power  Company  is  re[iorted  to  have 
awarded  a  contract  to  the  Hunt  Mirk  Company,  of  San  Francisco,  Cal., 
for  the  erection  of  a  power  plant  in  Lindsay.  The  plant  will  be  located 
on  the  Giannini  ranch,  just  outside  of  the  city  limits,  and  will  be 
equi[>[H'd  with  steam  turbines  and  have  an  output  of  3000  bp.  F.  T. 
Bdlings  is  one  of  the  directors. 

l.IA'KR.AIORE.  C.AL. — Pre[iarations  are  being  made  by  the  Livermore 
AA'ater  &  Power  Company  to  extend  its  transmission  lines  from 
I’leasanton  to  Sunol,  a  distance  of  5  miles. 

Lt)S  .ANGELES,  C.AL. — It  is  reported  that  the  Board  of  Public  AVorks 
has  extended  the  time  for  receiving  bids  for  machinery  for  the  munici[ial 
aqueduct  power  plant  in  San  F'rancisquito  Canyon  from  Oct.  23  to  Xov.  10. 

LOS  .AXGELES,  C.AL. — The  Pacific  Light  &  Power  Corporation  has 
awarded  a  contract  to  the  Pelton  AA’ater  AVheel  Company  for  the  installa¬ 
tion  of  three  Pelton-Francis  turbines.  The  turbines  will  drive  three 
3000-kw  generating  units. 


LOS  .AXGELES,  C.AL. — .An  electric  power  plant  will  be  installed  in 
the  New  Rosslyn  Hotel,  to  be  erected  at  Fifth  and  Main  Streets  by  Hart 
Brothers,  plans  for  which  are  being  prepared  by  Parkinson  &  Bergstrom, 
architects,  of  I^s  .Angeles,  Cal. 

O. AKL.AXD,  C.AL. — Plans  have  been  approved  by  the  Southern  Pacific 
Conqiany  for  the  erection  of  a  concrete  and  steel  power-storage  plant 
at  the  Melrose  terminal  of  the  Seventh  Street  local,  at  a  cost  of  $30,000. 

'1  he  lower  floor  will  be  used  for  storage  of  cars  and  the  upper  story  will 
be  used  exclusively  for  storage  batteries  and  generators.  This  station 
will  receive  energy  from  the  Fruitvale  [ilant. 

OROA'ILLE,  C.AL. — Pre[iarations  are  being  made  by  the  t)ro  Electric 
('or[>oration  for  extensive  improvements  and  extensions  to  its  system. 
The  [ilans  include  the  enlargement  of  the  [lower  [ilant  of  the  Oro  Water, 
Light  &  Power  Com[iany,  a  subsidiary,  located  near  (Aroville,  the  con¬ 
struction  of  a  new  [lower  [ilant  on  the  Feather  River  about  40  miles 
north  of  Oroville  and  extension  of  its  transmission  lines  into  Marys¬ 
ville,  Sacramento  and  Oakland.  Bonds  to  the  amount  of  $10,000,000 
were  recently  authorizeil  bv  the  company,  of  which  $5,000,000  will  be 
issued  immediately.  J.  A\'.  (ioodwin  is  [iresiilent  of  the  company. 

P. AS.ADEXA,  C.AL. — 'fhe  Xazarene  University  Park  Conqiany  has  ap¬ 
plied  for  a  twenty-year  franchise  to  build  an  electric  railway  on  AA'ashing- 
ton  Street.  The  Pacific  Electric  Railway  Company  has  refused  to  con 
struct  the  line  and  the  stockholders  of  the  Xazarene  company  have  voted 
to  appropriate  $32,000  to  construct  the  road.  J,  VA',  Goodwin  is  president 
of  the  Xazarene  company. 

PERRIS,  C.AL. — The  Board  of  Trustees  has  granted  the  Southern 
Sierras  Power  Company  a  franchise  to  erect  a  transmission  line  along 
the  roads  and  city  streets  to  siqqily  electricity  in  Perris.  It  is  expected 
to  have  the  line  completed  by  next  .April. 

KEDDIXG,  C.AL. — The  Northern  California  Power  Com[iany  has  filed 
notice  of  diversion  of  250,000  in.  of  water  from  the  Pit  River.  The 
company  proposes  to  build  a  large  hydroelectric  plant  about  1  mile  below 
the  Big  Bend  iJot  .Springs  with  a  total  generating  capacity  of  120,000  hp. 
'Fliree  high-tension  transmission  lines  carried  on  steel  towers  will  be 
erected  through  the  Sacramento  Valley.  'Fhe  cost  of  the  entire  project  is 
estimated  at  alwut  $4,000,000. 

RED  BLUFF,  C.AL. — Xotice  of  a[)propriation  of  300,000  in.  of  water 
to  be  taken  from  the  Sacramento  River  at  the  mouth  of  Resbank  Creek. 
3  miles  below  Red  Bluff,  has  been  filed  by  .A.  L.  Collins,  an  engineer 
who  has  been  connected  with  the  Sierra  San  Francisco  Power  Com¬ 
pany.  The  water  is  to  be  used  fur  irrigaliun  purposes  in  Tehama,  Colusa, 
and  Yolo  ("ounties. 

S.AX  BERX.ARDIXO,  C.AL. — The  Southern  Sierra  Power  Company 
has  awarded  the  contract  for  the  construction  of  its  transmission  line 
from  Bishop  to  San  Bernardino,  a  distance  of  about  240  miles,  to  T.  t. 
Dobbins,  of  Los  .Angeles,  Cal.  The  contract  is  for  labor  only  and 
amounts  to  about  $250,000.  ’Fhe  com[iany,  it  is  reported,  is  [ilanning 
to  erect  an  auxiliary  steam  [ilant  at  Banning,  Cal. 

S.AX  JOSE,  C.AL. — 'Fhe  San  Jose  &  .Almaden  Railway  Company,  re¬ 
cently  incorporated  with  a  capital  stock  of  $120,000,  is  planning  to  build 
an  electric  railway  from  San  Jose  to  Xew  .Almaden,  a  distance  of  about 
12  miles,  for  which  the  com[iany  has  been  granted  a  franchi.se.  C.  A. 
Xones,  C.  P.  Anderson  and  1).  .Al.  Burnett  are  interested  in  the  company. 

SAR.ATOG.A,  C.AL. — 'Fhe  Grand  Lodge  of  Odd  Fellows  has  awarded 
the  contract  for  the  construction  of  administration  building,  power  house 
and  outbuildings  for  the  new  Odd  Fellows’  Home  to  AVilliams  Brothers 
&•  Henderson,  Monadnock  Block,  San  Francisco,  C.al.,  for  $118,786. 

A'lS.Al.l.A,  C.AL. --'Fhe  .Alount  AA’hitney  Power  Company  has  awarded 
a  contract  to  the  Pelton  AA'ater  AA'heel  Company  for  a  Pelton  Francis 
turbine  to  be  installed  in  power  house  Xo.  2.  'Fhe  new  wheel  is  rated 
at  2250  hp  and  will  l>e  direct-connected  to  a  General  Electric  generator. 

AA'.ATTS,  C.AL. — The  Pacific  Light  &  Power  Company  has  lK*en  granted 
a  fifty-year  franchise  to  supply  electricity  for  lamps  and  motors  in 
AVatts. 

VA'OODL.AXD,  CAL. — The  Sacramento-AVoodland  Electric  Railway 
Company  has  awarded  a  contract  for  the  construction  of  its  proposed 
railway  from  AA'oodland  to  Sacramento  to  the  Dozier  Contracting  & 
Engineering  Com[iany. 

BOULDER,  COL. — 'Fhe  City  Council  has  granted  the  Boulder  Elec¬ 
tric  Light  &  Power  Com[)any  a  franchise  to  extend  its  street-railway 
system  into  the  northern  section  of  the  town.  'Fhe  extension  will  re¬ 
quire  about  2  miles  of  track  and  will  cost  about  $15,000. 

TELLl’RIDE,  COL. — The  'Felluride  Electric  Light  &  Power  Company 
has  submitted  a  proposition  to  light  the  streets  of  the  city  under  a  five 
year  contract  as  follows;  F'or  2000-cp  lamps  at  $3  each  per  month;  S0-c[i 
incandescent  lamps  at  $1.25  per  lamp  per  month,  with  all-night  service, 
and  16-cp  incandescent  lamps  for  lighting  the  city  buildings  at  75  cents 
each  (>er  month.  The  company  also  offers  to  furnish  16-cp  lamps  at  75 
cents  per  lamp  per  month  for  residences,  with  a  minimum  charge  of  $l 
per  month,  and  to  supply  electricity  for  lamps  for  residences  at  12}4 
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cents  t)er  kw-hour,  with  a  discount  of  2!4  cents  per  kw-hour  for  prompt 
payment,  provided  that  the  minimum  charge  will  be  $1.50  per  month. 
The  meter  deposit  has  been  reduced  to  $10.  For  commercial  purposes  the 
company  will  supply  16-cp  lamps,  burning  until  10  o’clock,  at  60  cents  per 
lamp  per  month,  and  with  all-night  service,  $1.50  each  per  month,  with  a 
minimum  charge  of  $1  per  month;  standard  arc  lamps  for  private  use, 
burning  until  10  o’clock,  at  $5  each  per  month:  with  all-night  service,  $9 
each  per  month.  The  company  was  enabled  to  make  reductions  in  its 
rates  because  of  concessions  made  by  the  Telluride  Power  Company, 
which  furnishes  energy  for  operating  the  local  system. 

MANSFIELD,  CONN. — It  is  reported  that  plans  are  being  considered 
for  the  erection  of  several  new  buildings  for  the  Connecticut  colony 
of  epileptics  at  Mansfield,  including  power  and  heating  plant,  water 
supply,  etc. 

.M.XNCHESTHR,  CONN. — The  Manchester  Light  &  Power  Company 
and  the  South  .Manchester  I.ight,  Power  &  Tramway  Company  have 
been  consolidated  and  will  be  operated  under  the  name  of  the  latter 
company.  The  company  will  supply  electricity  for  lamps  and  motors  in 
the  villages  of  Manchester  and  -South  Manchester  and  to  operate  the 
electric  railways  running  through  the  town.  The  comiiany  is  capitalized 
at  $40,000. 

W.-M.l.INCiFORl),  CONN. — It  is  reported  that  new  bids  will  be  called 
for  during  the  next  six  weeks  for  additional  equipment  for  the  municipal 
electric-light  plant,  consisting  of  a  500-kw  turbine  and  other  electrical 
equiiiment,  to  cost  approximately  $30,000. 

\V.\SllIX(iTON,  D.  C. — Sealed  bids  will  he  received  at  the  office  of  the 
Commissioners  of  District  of  Columbia,  Washington,  D.  C.,  until  Nov.  9 
for  furnishing  and  installing  electric  wiring,  switches,  wall  plugs,  lamps, 
reflectors,  etc.,  in  the  Eastern  High  School.  Plans  and  specifications  and 
form  of  proiKJsal  may  be  obtained  from  the  inirchasing  officer  of  the 
District  of  Columbia. 

W.'NSII INGTON,  D.  C. — Proposals  will  be  received  at  the  llureau  of 
Supplies  and  .\ccounts.  Navy  Department,  Washington,  D.  C.,  until 
Nov.  14  for  furnishing  at  the  navy  yards  and  naval  stations  supplies  a* 
follows:  Hrooklyn,  N.  Y.,  Schedule  4038 — Miscellaneous  brass  and 

copper  jiipe,  sheet  brass,  rolled  naval  brass  and  copper  rod:  Schedule 
4051 — Transformers.  lloston.  Mass., .  and  Hrooklyn,  N.  Y.,  Schedule 
4038 — Miscellaneous  sheet  cop|>er.  Norfolk.  \’a..  Schedule  4051 — One 
generator  set.  Applications  for  proposals  should  designate  schedules 
desired  by  number. 

HROOKSVILLE,  FI..\. — .\t  an  election  to  he  held  Nov.  24  the  propo¬ 
sition  to  grant  a  franchise  to  Mr.  Fuller,  of  I’matilla,  to  install  an  elec 
trie-light  plant  and  water-works  system  will  lie  submitted  to  a  vote. 

WINTER  H.WEN,  Fl..\. — Preparations  are  being  made  to  install  an 
electric-light  system  in  Winter  Haven.  Hoyd  Brothers  are  interested  in 
the  project. 

.\TL.\NT.\.  Ci.\. — The  Georgia  Railway  &  Power  Comiiany,  of  .\t- 
lanta,  Ga.,  has  purchased  the  property  of  the  Savannah  River  Power 
Company,  of  .Xnderson,  S.  C.,  for  $1,550,000.  In  order  to  acquire 
other  properties  the  Georgia  Railway  &  Power  Company  has  applied  to 
the  Georgia  Railway  Commission  for  permission  to  issue  $30,000,000 
in  bonds  and  $37,000,000  in  capital  stock.  The  Georgia  company  has 
secured  options  on  the  system  of  the  Georgia  Railway  &  Electric  Com¬ 
pany,  of  .\tlanta,  and  the  water-power  properties  at  Tallulah  Falls. 
Gainesville,  Cartersville,  two  other  properties  at  Newman,  Ga.,  and  one 
at  Cherokee  Falls.  It  is  reported  that  the  plans  of  the  new  company 
include  the  extension  of  the  interurban  electric  railway  from  .Xnderson 
to  .Xtlanta.  Charles  XlcGee,  of  Toronto.  Can.,  is  president  of  the 
Georgia  Railway  &  Power  Company. 

ROX’STON,  G.-X. —  It  is  reported  that  plans  are  being  considered  by 
.lames  J.  Roberts  to  establish  an  electric-light  and  power  plant  to  supply 
electricity  for  lamps  and  motors  in  two  or  more  towns. 

Sl’.Xl  MERX’ILLE,  (i.X. — The  X’illage  Council  has  authorized  the  Mayor 
to  enter  into  a  contract  with  the  Augusta-.Xiken  Railway  &  Electric 
t  ompany  for  street  lighting.  The  contract  calls  for  about  200  tungsten 
lamps  of  60  cp  and  eight  or  ten  arc  lamps.  The  town  will  be  rewired 
throughout. 

W.'XSHINGTON,  G.X. — .X  site  has  been  purchased  by  the  city  near 
the  Georgia  railroad  tracks  at  the  depot  on  which  it  will  erect  a  new 
municipal  electric-light  plant  at  a  cost  of  about  $25,000.  Contracts  for 
construction  of  the  plant  will  be  soon  awarded.  XX'hen  the  new  plant 
is  completed  a  twenty-four-hour  service  will  be  established. 

B.XT.'XX’LX,  ILL. — Plans  are  being  considered  by  the  .Xurora,  Elgin 
Sc  Chicago  Railroad  Company  for  the  installation  of  a  5000-kw  turbine 
engine,  increasing  the  output  of  the  plant  to  8500  kw,  .\n  addition  will 
lie  built  to  the  power  house. 

B.XT.XX’I.X,  ILL. — The  City  Council  has  authorized  the  light  committee 
to  make  an  investigation  of  the  equipment  of  the  municipal  electric-light 
plant  with  a  view  of  making  improvements  to  the  plant.  It  is  proposed 
t  >  replace  the  engine  now  in  use  with  a  steam  turbine. 

BEARD.STOXX’N,  ILL. — The  electric  light  committee  of  the  City  Conn¬ 
ed  has  adopted  a  resolution  recommending  the  installation  of  a  municipal 
elfctric-light  plant  in  Beardstown. 

CH.XMPAIGN,  ILL. — The  City  Council  has  authorized  the  city  engi- 
reer  to  prepare  plans  and  specifications  for  a  street-lighting  system  to 
consist  of  800  tungsten  lamps  to  be  placed  on  concrete  standards  with 
lead-covered  cables  placed  in  underground  conduits. 


E. XST  ST.  LOUIS,  ILL. — It  is  understood  that  arrangements  have 
lieen  made  whereby  the  East  St.  Louis  &  Suburban  Railway  Company 
will  supply  the  Blast  St.  Louis,  Columbia  &  XVaterloo  Railway  Company 
with  energy  to  operate  its  railway  until  the  company  bui'ds  its  own 
power  house.  The  East  St.  Louis,  Columbia  &  XX  aterloo  Railway  Com¬ 
pany  expects  to  have  cars  running  between  Dupo  and  East  St.  Louis 
by  Ian.  1. 

F. XR.XI  l.NGTt  )N,  ILL. — The  Farmington  Light  &  I’owcr  Company  is 
contemplating  erecting  a  transmission  line  southwest  of  the  city  to 
supply  electricity  to  the  farmers  in  that  section. 

M.XTTOON,  ILL. —  Plans  have  been  submitteil  to  the  City  Council  by 
City  Engineer  James  for  the  installation  of  a  flashlight  alarm  and  tele¬ 
phone  system  for  the  police. 

MOKEN.X,  ILI- — The  X’illage  Board,  it  is  reixirted,  will  install  a 
municipal  electric-light  plant  if  satisfactory  arrangements  cannot  be  made 
with  the  .North  Shore  Electric  Company  for  the  erection  of  a  transmis¬ 
sion  line  to  this  village. 

OREGON,  ILL. — Preparations  are  being  made  by  the  Oieei  ti  Power 
Company  for  extensive  improvements  to  its  plant  next  year.  The  pro 
IKised  improvements  will  be  made  during  the  winter  and  will  double  the 
present  output  of  the  plant.  The  company  now  supplies  electrical  service 
in  Polo,  Mount  Morris,  Oregon.  Franklin  Grove.  Lee  Center.  .Xmboy, 
Sublette,  Compton,  Shaw  Station  and  .Xshton,  and  is  contemplating  ex¬ 
tending  its  transmission  lines  to  other  towns  in  this  section  of  the  State. 

PETERSBURG,  ILL. — .Xbbott  Brothers,  owners  of  the  local  electric- 
light  plant  in  Petersburg,  have  taken  over  the  electric-light  system  in 
Tallula,  where  the  plant  was  recently  destroyed  by  fire,  and  will  erect 
a  transmission  line  from  their  plant  in  this  city  to  supply  electricity  in 
that  town. 

PROPHETSTOW'N,  ILL. — Plans  are  being  considered  for  the  installa¬ 
tion  of  a  130-bp  engine  in  the  local  electric-light  plant  next  spring. 

SHELDON,  ILL. — The  Sheldon  Electric  Light  &  Power  Company,  it  is 
reported,  is  contemplating  the  installation  of  an  ice  plant.  Robert  Ross 
bas  been  elected  president  of  tbe  company. 

STRE.XTOR,  ILL. — The  City  Council  is  considering  the  question  ot 
installing  an  ornamental  street-lighting  system  in  Streator.  The  Illinois 
Valley  Gas  &  Electric  Company  has  submitted  a  proposition  offering  to 
install  220  or  230  arc  lamps  in  the  business  district  and  200  lamps  in 
the  residence  section,  one-half  to  burn  all  night  and  the  remainiler  on  a 
moonlight  schedule. 

SULLIX’.XN,  ILL. — The  Sullivan  Electric  Company  is  conteni|ilating 
extending  its  transmission  line  to  .Xrthur.  The  comiiany  is  enlarging  its 
power  house  and  will  install  additional  machinery. 

T.XYLORSX’ILLE,  ILL. —  I'he  City  Council  has  notified  the  Taylors¬ 
ville  Gas  &  Electric  Company  that  it  must  remove  its  poles  from  the 
squtre  and  replace  all  uninsulated  wires  with  stranded  wire  within  the 
limits  of  the  city.  ITiless  tbe  company  complies  with  the  ordinance  its 
tranchise  will  be  forfeited.  The  company  is  given  thirty  days  t<‘  comply 
with  the  order. 

FT.  XX’.XX'NE,  INI). — The  Kelnie  Light  &  Power  Company,  recently  in¬ 
corporated  with  a  capital  stock  of  $100,000,  proposes  to  furnish  elec- 
,  tricity  for  lamps  and  motors  to  small  towns  along  the  lines  of  the  inter¬ 
urban  railways  within  a  radius  of  50  miles  of  Ft.  XX’aync.  .Xt  present  the 
company  will  confine  itself  to  the  towns  along  the  lines  of  the  Ft.  VX’ayne 
&  Northern  Indiana  Traction  Company.  .X  contract  has  already  been 
signed  whereby  the  company  will  supply  electricity  to  light  the  town 
of  Ossian.  Energy  for  operating  the  system  will  be  secured  from  the 
traction  company.  The  officers  are:  C.  M.  Niezer,  president;  T.  J. 
Kehoe.  vice-president,  and  M.  J.  Kehoe,  secretary  and  treasurer. 

FR.-XNCISX’II.LE,  IND. — The  Central  Indiana  VX'ater,  Light,  Heat  & 
1‘ower  Company,  recently  incorporated,  it  is  reported,  will  soon  ask 
for  proposals  for  construction  of  water,  light,  heat  and  power  plants  in 
a  number  of  nearby  towns  and  cities.  E.  .X.  Rossiter  is  president  of 
the  company. 

GOSHEN,  INI). — The  (loshen  Home  Telephone  Company  is  planning 
to  erect  a  new  copper  telephone  line  between  Goshen  and  Bristol,  and  to 
make  other  improvements  to  its  system. 

M.XRTINSX’ILLE,  IND. — The  street-lighting  committee  has  rejected 
all  bids  submitted  for  the  proposed  new  plant  and  is  now  investigating 
the  cost  of  purchasing  the  material  direct.  The  committee  is  also  con¬ 
sidering  the  question  of  installing  an  ornamental  street-lighting  system. 

SHELBYX'ILLE,  IND. — The  plant  and  holdings  of  the  Shelby  County 
Water,  Gas  &•  Electric  Company  have  lieen  taken  over  by  the  Indiana 
Service  Company.  H.  L.  Olds,  of  Indianapolis,  Ind.,  is  president  ot 
tile  company. 

SOUTH  BENI),  IND. — The  Board  of  School  Trustees  is  considering 
the  question  of  installing  an  electric-generating  plant  in  the  new  high 
school,  now  in  course  of  construction.  George  Knoblock  is  president  of 
the  board. 

XV.XSHINGTON,  INI). — The  promoters  of  the  Vincennes,  Washing¬ 
ton  &  Eastern  Traction  Company  have  submitted  a  proposition  to  the 
city  offering  to  take  over  the  municipal  electric  plant  and  oiierate  it  in 
connection  with  the  interurhan  system. 

BRIGHTON,  lA. — The  Brighton  mill  dam  and  water  rights,  including 
a  site  for  the  erection  of  a  hydroelectric  plant,  have  been  purchased  by 
L.  Whitney,  of  Mount  Pleasant,  and  L.  J.  Highland,  of  Burlington,  for 
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$8,000.  Work  will  soon  begin  on  con.struction  of  the  plant,  which  when 
completed  will  supply  electricity  to  Brighton  and  towns  in  this  vicinity. 

CH. ARLF.S  CITY,  lA. — The  citizens  have  voted  to  grant  C.  Walker 
a  franchise  to  operate  an  electric-light  plant  in  Charles  City. 

CI. AKIND.N,  I.\. — The  I.ee  P-lectric  I-ight  Company  has  entered  into 
a  contract  with  the  Bedford  1-ight,  Heat  &  Power  Company  to  supply 
electricity  to  operate  the  electric  system  in  Bedford,  23  miles  distant. 
The  Bedford  company  will  close  down  its  generating  plant  as  soon  as 
ettergy  is  received  from  the  Lee  company.  Preparations  are  being  made 
l)y  the  Lee  Electric  Liglit  Company  to  extend  its  transmission  line  from 
New  Market,  the  present  terminus,  to  Bedford,  a  distance  of  15  miles. 
Electrical  service  will  also  he  supplied  to  residents  along  the  route  of 
the  proposed  line. 

('L.NRION,  L\. — After  being  without  electrical  service  for  seventy- 
three  days,  due  to  the  burning  of  the  electric-light  plant,  the  service  has 
been  resumed.  An  entire  new  plant  is  being  built.  Electroliers  are 
being  erected  for  the  new  street-lighting  sy.stem. 

COON  R.M’IDS,  I.\. — The  City  Council  it  is  reported,  ha^  approved 
plans  for  the  installation  of  electroliers  on  Main  Street. 

DITNL.VP,  lA. — -At  an  election  held  recently  the  voters  approved  the 
granting  of  a  franchise  to  L.  R.  Betts,  of  Council  Bluffs,  to  construct  and 
operate  an  electric-light  plant  in  Dunlap.  It  is  understood  that  work 
will  begin  on  construction  of  the  plant  at  once. 

I't^REST  CITY,  lA. — If  granted  a  franchise,  the  Forest  City  Electric 
I  ighl  &  Power  Company  will  make  extensive  improvements  to  its  system, 
involving  an  expenditure  of  about  $10,000. 

GALV.A,  lA. — The  i)roposition  to  issue  bonds  to  the  amount  ot 
$8,500  for  the  construction  of  an  elcctric-light  plant  in  Galva  will  be 
submitted  to  a  vote. 

HARL.AN,  I.\. — Owing  to  the  blowing  out  of  a  cylinder  head  on  the 
large  engine  in  the  municipal  electric-light  plant  the  service  is  badly 
crippled.  It  will  take  about  a  month  to  make  the  necessary  repairs. 
George  W.  Cox  is  superintendent. 

JEWELL,  I.\. — Plans  are  being  con-ideicd  for  the  installation  of  an 
ornamental  .street-lighting  system.  It  is  proposed  to  erect  ornamental 
lamp  standards  with  cluster  lamps. 

OSCAI.OOS.V,  lA. — The  Des  Moines  River  Power  Company  has  pur¬ 
chased  the  property  of  the  Oskaloosa  Traction  &  Light  Company,  which 
included  the  electric-light  plant,  heating  plant,  the  local  street-railway 
system,  the  Oskaloosa  and  Buxton  electric  railway,  the  municipal  light¬ 
ing  franchise  and  the  city  heating  franchise.  The  price  paid  for  the 
plant  is  uinler'tood  to  be  about  $200,000.  The  Des  .Moines  company 
is  contemplating  the  development  of  several  power  sites  along  the  Des 
Moines  River  and  is  planning  to  build  a  dam  about  ^  miles  from 
Oskaloosa  on  the  Des  Moines  River  to  develop  about  10,000  hp.  The 
new  comiwny  will  carry  out  the  contracts  of  the  old  company,  including 
*  the  erection  of  a  transmission  line  to  New  Sharon,  12  miles  north  of  the 
city.  C.  Miller,  of  Des  Moines,  la.,  is  interested  in  the  new  company. 

POC.MIONT.AS,  L\. — The  contract  for  construction  of  a  munici|>al 
electric-light  plant  for  the  city  of  Pocahontas,  bids  for  which  were 
opened  Oct.  27,  has  been  awardeil  to  the  Dwyer  Field  Company,  of  St. 
Paul,  Minn.,  at  $11,800.  George  Schnieders  is  clerk. 

ROL.-\ND,  I  A.— The  installation  of  an  electrolier  system  of  street 
lighting  is  reported  to  be  uiKler  consideration. 

STORY  (TTY,  L\. — The  Commercial  Club  is  considering  the  ques¬ 
tion  of  installing  an  electrolier  system  of  street  lighting  in  Story  City. 

VAN  HORNE,  l.\. — Bonds  to  the  amount  of  $10,000  have  been  voted 
for  the  installation  of  a  municipal  electric-light  plant  in  Van  Horne. 
The  town  has  been  without  electrical  service  since  the  plant  of  the  Van 
Horne  Electric  Light  &  Power  Company  was  destroyed  by  fire  early 
last  spring. 

OSBORNE,  l\.\N. — The  City  Council,  it  is  reported,  will  soon  call 
an  election  to  vote  on  the  proposition  to  issue  bonds  to  the  amount  of 
$25,000  for  the  construction  of  a  municipal  electric-light  plant.  Plans 
and  specifications  for  the  proixi'^ed  plant  have  been  prepared  by  Rollins 
&  Westover,  of  Kansas  City,  Mo. 

W.ATERXTI.LE,  K.\N. — Plans  are  being  considered  for  the  construc¬ 
tion  of  a  municipal  electric-light  plant  in  Waterville,  Kan.,  for  which 
bonds  to  the  amount  of  $30,000  have  been  voted.  Mr.  Black,  of  the 
J.  S.  Worley  Engineering  Company',  of  Kansas  City,  Mo.,  is  engineer 
in  charge. 

C.\MPBELLS\T1  I  E,  KV. — Owing  to  the  City  Council  and  the  Camp- 
bellsville  Electric  Light  Company  being  unable  to  come  to  an  agreement 
in  regard  to  the  rates  for  street  lighting,  the  company  has  discontinued 
the  service.  The  company  has  been  supplying  arc  lamps  at  $50  each  per 
year.  The  company  has  increased  its  rates  for  the  service,  claiming  that 
it  was  furnishing  the  service  at  a  loss  under  the  old  contract. 

CUMBERLAND  F.XLLS,  KY.— It  is  reported  that  H.  M.  Byl'esby  & 
Company,  of  Chicago,  Ill.,  arc  making  surveys  at  Cumberland  Falls,  on 
the  Cumberland  River,  near  Williamsburg,  with  a  view  of  developing  the 
water  power  to  be  utilized  to  generate  electricity  for  transmission  to 
Lexington,  Ky.,  Knoxville,  Tenn.,  and  other  smaller  cities. 

MILLERSBURG,  KY. — Preparations  are  being  made  for  the  installa¬ 
tion  of  a  municipal  electric-light  plant  in  Millersburg.  It  is  understood 
that  contracts  for  machinery  have  been  awarded. 

SHRF.X  EPGRT,  L.\. — At  a  referendum  election  held  Oct.  20,  called 


at  the  demand  of  the  Municipal  Ownership  League,  the  voters  approved 
the  contract  entered  into  between  the  City  Commissioners  and  the  Shreve¬ 
port  Gas,  Electric  Light  &  Power  Company  for  lighting  the  streets  of  the 
city  for  a  i>eriod  of  six  years,  under  the  terms  of  which  the  company 
is  to  supply  arc  lamps  at  $62.50  each  per  year,  which  is  $12.50  per  lamj) 
less  than  the  city  is  paying  under  the  present  contract,  and  means  a 
saving  of  about  $20,000  during  the  next  six  years.  In  addition  to  the 
reduction  in  price  for  the  service  the  company  agrees  to  install  over  sixty 
lamps  at  locations  donated  by  the  Council  and  to  supply  electricity  to 
light  the  city  hall  free  of  charge.  The  voters  defeated  the  proposition  to 
issue  $310,000  in  bonds  to  establish  a  municipal  plant  at  a  special  election 
held  Oct.  17. 

POKTL.-\ND,  M.AINE. — The  New  Hampshire  Water  &  Electr-c  Power 
Company  has  filed  an  amendment  to  its  charter  increasing  its  capital  stock 
from  $100,000  to  $200,000. 

PORTL.VND,  M.AINE. — Plans  are  being  considered  for  the  installa 
tion  of  new  street  lamps  on  Congress  and  Middle  .Streets.  It  is  ])ro- 
jiosed  to  erect  tungsten  cluster  lamps. 

B.ALTIMORE,  Ml). — The  Board  of  Estimate  is  considering  the  ques¬ 
tion  of  installing  ornamental  electric  lamiis  on  Charles  Street  .\venue. 
the  St.  Paul  Lane  Boulevard  and  Menyman  Lane  Boulevard.  The  Pea¬ 
body  Heights  Improvement  .\ssociatiou  has  petitioned  for  electric  lamps 
in  that  district.  The  cost  of  installing  the  lamps  is  estimated  at 
$13,076,  and  the  maintenance  for  a  period  of  six  months  dating  from 
July,  1912,  will  amount  to  $1,154.  * 

.SALISBURY,  MD. — The  Salisbury  Light.  Heat  &  Power  Company  is 
planning  to  establish  a  twenty-four-hour  service  in  the  near  future. 
The  meter  system  will  be  installed  and  the  minimum  charge  will  be  re¬ 
duced  from  $1.50  to  $1  per  month. 

LEE,  M.XSS. — The  Berkshire  .Street  Railway  Company  has  purcha-ed 
of  the  Lee  Lime  Company  the  mill  building,  water  privilege  and  two 
tenement  houses,  known  as  the  Bostwick  shoddy  mill  property  in  Lee. 
It  is  stated  that  the  consideration  was  about  $10,000. 

B.XY  (TTX^,  MICH. — Extensive  imiirovcments  are  being  made  to  the 
plant  of  the  Kolb  Brewing  Conijiany,  including  the  in.stallation  of  a 
jiower  jilant  which  will  provide  electricity  to  operate  its  bottling  works. 

DETROIT,  MICH. — .X  special  meeting  of  the  stockholders  of  the 
Detroit  Edison  Company  will  be  held  Nov.  15  to  vote  on  the  proposi¬ 
tion  to  increase  the  capital  stock  of  the  company  from  $9,000,000  to 
$15,000,000.  It  ■'  ■  'oiiosed  to  issue  $1,500,000  of  the  new  stock  in  the 

near  future,  w),cli  ''11  be  offered  to  the  stockholders  at  par. 

MUSKEGON,  .M  K  I  L — Owing  to  inability  to  secure  satisfactory  lates 
for  lighting  th-.-  city  from  the  Muskegon  Traction  &  Lighting  Con  pany 
or  the  Grand  Rapids-Miiskegon  Power  Company,  the  members  the 
City  Council,  ♦*  •'  e|Hiitcd,  are  working  to  secure  the  co-operation  of 
other  smaller  citic.s  in  Muskegon,  Oceana  and  Newaygo  Counties  in  a 
large  municipal  light  and  power  plant  project.  It  is  proposed  that  the 
cities  of  Muskegon,  XXTiitehall  and  Montague,  in  Muskegon  County; 
I'rctnont,  in  New’aygo  County,  atid  Hart  and  Shelby,  in  Oceana  County, 
shall  pttrehase  jointly  the  rights  of  the  Wheeler  Power  Company  to  a 
power  site  oti  XX’hite  River  and  erect  a  hyilroeleetric  plant  to  supply  elec¬ 
tricity  to  the  different  cities. 

RO.MEO,  MICH. — The  Detroit  Edison  Company,  of  Detroit,  Mich., 
it  is  reported,  is  negotiating  for  the  purchase  of  the  local  municipal 
electric-light  plant.  The  company  has  made  an  inventory  of  the  plant 
with  a  view  of  making  a  bid  for  it  should  the  plant  be  offered  for 
sale.  The  plant  was  established  twelve  years  ago  and  cost  about  $35,- 
000.  There  is  a  demand  for  a  twenty-four-hour  service,  which  will  re¬ 
quire  an  expenditure  of  $1,600  to  equip  the  plant  for  the  extra  service. 

AITKIN,  MINN. — M.  D.  Stoner,  president  of  the  Cuyuna  Light  S 
Power  Company,  of  Deerwood,  Minn.,  has  withdrawn  his  offer  to  lease 
the  -Aitkin  power  plant  and  to  furnish  a  continuous  service  for  lamps 
and  motors  and  to  operate  the  pumping  plant  of  the  village,  and  also 
to  install  an  electric  fire-alarm  system,  owing  to  adverse  report  sub 
mitted  by  the  special  committee  appointed  to  investigate  the  proposition. 
Mr,  Stoner  supplies  electricity  for  lamps  and  motors  in  Deerwood, 
Cuyuna,  Ironton,  Crosby  and  other  parts  of  the  Cuyuna  iron  range. 

B.AI— ATON,  MINN. — The  installation  of  an  electric-light  plant  in 
Balaton  is  reported  to  be  under  consideration.  Local  business  men  are 
interested  in  the  project. 

M.XX'N.ARD,  MINN. — The  question  of  issuing  bonds  to  the  amount  of 
$5,000  for  the  installation  of  a  municipal  electric-light  plant  in  May¬ 
nard  is  under  consideration. 

MINNEAPOLIS,  MINN. — Preliminary  work  has  been  started  on  the 
power  dam  of  the  Great  Northern  Development  Company  at  Coon  Crn-k. 
on  the  Mississippi  River,  10  miles  from  Minneapolis.  Contracts  have 
been  awarded  for  grading  embankment.  It  is  expected  to  have  the  'L;'ti 
completed  within  one  year.  It  is  estimated  that  15,000  hp  can  be  de¬ 
veloped  at  Coon  Creek. 

OLIVT.X,  MINN. — The  installation  of  a  new  generator  in  the  municipal 
electric-light  plant  is  reported  to  be  under  consideration. 

PIERZ,  MINN. — It  is  reported  that  the  private  telephone  line,  owned 
by  P.  VV.  Blake,  has  been  purchased  by  John  Stroming,  of  Swanv.lle, 
who,  it  is  said,  will  extend  the  line  15  miles. 

XTRGINLA,  MINN. — The  proposition  to  acquire  the  electric  1 ’ant 
of  the  XTrginia  Electric  Light,  Power  &  Water  Company  will  be  sub¬ 
mitted  to  a  vote  at  an  election  to  be  held  Nov.  21 
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ST.  LOUIS,  MO. — Tlie  West  Kml  l.inlit  &  Power  Company  has  lilcd 
with  the  Public  Service  Commission  a  schedule  of  its  rates,  placing  the 
maximum  charge  at  9}^  cents  per  kw-hour,  the  rate  fixed  by  the  com¬ 
mission.  A  minimum  charge  of  50  cents  |)er  month  was  also  named. 

RUTTK,  MONT. — The  County  Commissioners  have  awarded  the  con¬ 
tract  for  electric  fixtures  for  the  new  court  house  to  the  llutte  Electric 
&  Supply  Company  for  $10,000. 

MILES  CITV,  MONT. — Plans  are  being  considered  by  the  Mountain 
States  Telephone  Comixiny  for  tlie  erection  of  about  10  miles  of  rural 
telephone  lines. 

TERRY,  MONT. — At  an  election  held  Oct.  9  the  citizens  voted  to 
grant  a  franchise  to  E.  11.  Phillii>s  to  construct  and  operate  an  electric- 
light  plant  in  Terry. 

BEAVER  CITY,  NEB. — The  installation  of  an  electric-light  plant  in 
Beaver  City  is  under  consideration.  It  is  proposed  to  organize  a  stock 
company  to  construct  and  operate  the  system. 

KE/XRNEY,  NEB. — The  City  louncil  has  voted  to  submit  the  propo¬ 
sition  to  appropriate  $50,000  for  the  construction  of  a  municipal  elec¬ 
tric-light  plant  to  the  voters. 

ON’ERTON,  NEB. — \V.  II.  Hill,  who  was  recently  granted  a  franchise 
to  install  an  electric-light  plant  by  the  Village  Board,  is  planning  to 
construct  a  plant  to  cost  from  $6,000  to  $7,000.  C.  \V.  Hill,  of 

Overton,  is  engineer  in  charge. 

F.M.LON,  NEVL — Sealed  bids  will  be  received  at  the  otfice  of  the 

L'nited  States  Reclamation  Service,  Fallon.  Nev.,  until  Dec.  6  for  the 
lease  from  the  L'nitcd  .States  of  electric  energy  generated  at  the  La- 
hontan  d,im  of  the  Truckee-Carson  project.  For  further  information  ad¬ 
dress  the  United  States  Reclamation  Service  at  Washington,  I).  C.: 
I'allon,  Nev.,  or  I.os  .\ngeles.  Cal.  F.  H.  Newell  is  director. 

.'\SIIUELOT,  N.  II. — The  Keene  Gas  &  Electric  Company,  of  Keene, 
N,  H.,  has  applied  to  the  Public  Service  Commission  for  permission  to 

sell  its  lines  and  system  in  .Asliuelot  to  the  .\shuelot  company.  The  latter 

company  has  petitioned  the  cf)mmission  for  authority  to  issue  sufficient 
additional  capital  stock  to  take  over  the  business. 

M.'XNCII  ESTER,  N.  II. — The  Board  of  ?>Iayor  and  .Xldermen  ha' 
voted  to  authorize  the  .Manchester  Street  Railway  Company  to  replace 
the  wooden  poles  supporting  the  trolley  wires  with  iron  poles  throughout 
the  city. 

BINGHAMTON,  N.  Y. — The  contract  for  the  construction  of  an  elec¬ 
tric  conduit  system  and  installation  of  boulevard  lamp-posts  in  the  city 
of  Binghamton,  bids  for  which  were  opened  Oct.  25,  has  been  awarded 
to  G.  M.  Gest,  of  New  York,  N.  Y.,  the  cost  not  to  exceed  $22,200. 

BROCKPORT,  N.  Y. — The  Brockport  Gas  &  Electric  Light  Company 
has  applied  to  the  Public  Service  Commission,  Second  District,  for  per¬ 
mission  to  execute  a  mortgage  for  $150,000  and  to  issue  presently  $80,000 
in  bonds. 

DLTNDI'P^  N.  Y. — The  Board  of  X’illage  Trustees  has  decided  not  to 
accept  the  proposition  submitted  by  E.  L.  Bailey,  proprietor  of  the  local 
electric-light  plant,  whereby  the  village  was  to  take  over  the  plant. 

NEXX'  BRIGHTON,  N.  Y. — The  Boar<l  of  Estimate  and  .Apportionment 
has  adopted  a  resolution  providing  for  an  issue  of  corporate  stock  of  the 
city  of  New  York  to  an  amount  not  exceeding  $100,000,  the  proceeds 
to  be  used  to  purchase  and  install  necessary  engines,  boilers  and  ap¬ 
purtenances  and  electrical  equipment  at  the  new  Grant  City  pumping 
station,  borough  of  Richmond,  in  connection  with  improving  the  water 
supply  system  of  the  borough. 

NEW  YORK,  N.  Y. — The  Public  Service  Commission,  Second  Dis¬ 
trict,  has  granted  the  Bronx  Gas  &  Electric  Company  permission  to 

issue  $80,000  in  bonds,  the  proceeds  to  be  used  for  extensions  and  im¬ 
provements  to  its  system. 

NEW'  X'ORK,  N.  Y. — Bids  will  be  received  by  the  Department  of 

Public  Charities,  foot  of  East  Twenty-sixth  Street,  New  A'ork,  N.  Y., 

until  Nov.  6  for  furnishing  and  installing  new  lighting  equipment  and 
rearranging  old  equipment,  as  specified,  at  the  Morgue  buildings  on  the 
dock  at  the  foot  of  East  Twenty-sixth  Street.  Blank  forms  and  further 
information  may  be  obtained  at  the  office  of  the  supervising  engineer 
of  the  department,  foot  of  East  Twenty-sixth  Street,  where  plans  and 
specifications  may  be  seen.  Michael  J.  Drummond  is  commissioner. 

ROCHESTFIR,  N.  Y. — The  I.ivingston-Niagara  Power  Company,  re¬ 

cently  incorporated,  has  perfected  organization,  and  the  following  of¬ 
ficers  have  been  elected;  .Merton  E.  Lewis,  of  Rochester,  president; 
Q.  XV.  Hershey,  of  .Avon,  N.  Y.,  and  C.  J.  Brown,  of  Rochester,  vice- 
presidrnts;  Harry  G.  Strong,  of  Rochester,  secretary,  and  11.  C. 
Brewster,  treasurer.  The  company  has  been  granted  permission  by 
the  Public  Service  Commission  to  issue  capital  stock  to  the  amount  of 
$85,000.  .An  oiren  mortgage  of  $600,000  has  been  recommended  by  the 
commission,  thereby  permitting  issuing  of  bonds  to  that  amount  as  the 
needs  of  the  company  may  require,  to  be  approved  by  the  commission. 
Under  the  Jiresent  authorization  the  company  is  permitted  to  make  an 
immediate  issue  of  $268,421,  to  be  sold  at  not  less  than  95.  The  com¬ 
pany  has  taken  over  several  important  power  companies  in  Livingston 
County.  Following  the  completion  of  the  power  station  at  Golah,  where 
energy  from  Niagara  is  stepped  down  for  distribution,  the  company  has 
been  rushing  work  on  the  erection  of  its  distributing  lines.  Electrical 
service  is  already  supplied  by  the  company  in  Avon  and  Livonia  over 
one  of  its  new  lines.  Energy  is  also  supplied  to  the  Lima-Honeoye  Falls 
electric  railway  and  also  to  the  State  .Agriculture  and  Industrial  School 


at  Industry.  Plans  are  Ijeiug  made  to  begin  work  on  the  erection  of 
the  transmission  line  extending  from  the  power  station  at  Golah  to 
Scottsville,  and  possibly  to  Mumford.  The  line  will  eventually  he  ex¬ 
tended  to  Caledonia.  It  is  expected  to  have  the  line  completed  to 
Scottsville  by  the  first  of  the  year. 

DEX’IL’S  LAKE,  N.  D. — The  Stetler  luvestmeut  Company,  of  Devil’s 
Lake,  has  purcliaseil  the  railway  of  the  Devil’s  Lake  8:  Chautauqua  Rail 
way  Company,  which  reaches  summer  resorts  on  the  shores  of  Devil’s 
Lake.  It  is  announced  that  the  railway  will  be  equippeil  for  electrical 
operation  immediately. 

SH.XRON,  N.  D. — The  Sharon  Electric  Light  &  Power  Company  is 
reported  to  have  awarded  a  contract  for  the  installation  of  a  new  light¬ 
ing  system  in  .Sharon  to  the  Battery  &  (ilohe  Electric  Company,  of  Mil¬ 
waukee,  XX’is. 

-XIcX’ILLF',  N.  D. — The  installation  of  an  electric-light  system  in 
-XlcX'ille  is  reiiorted  to  be  under  consideration. 

COLUMBUS,  OHIO. — The  contract  for  furnishing  320  arc  lamps  to 
be  used  in  extending  the  municipal  lighting  system  over  the  recently 
annexed  territory  has  been  awarded  to  the  General  Electric  Company, 
of  Schenectady,  N.  Y.  The  lamps  and  four  rectifer  equipments  for 

the  lighting  plant  will  cost  $11,190. 

HAMILTON,  OHIO. — The  Hamilton  Gas  &  Electric  Company  is  re¬ 
ported  to  have  applied  to  the  federal  court  in  Cincinnati,  Ohio,  for  a 

receiver.  The  company  states  that,  owing  to  the  competition  of  the 

municipal  gas  plant,  recently  completed,  it  is  no  longer  able  to  pay 

dividends.  The  liabilities  of  the  company  are  placed  at  $1,000,000  and 
the  as.sets  at  $800,000.  J.  C.  Thomas,  of  Cincinnati,  Ohio,  is  president 
of  the  company. 

NILES,  OHIO.--The  installation  of  a  new  street-lighting  system  in 
Niles  is  under  consideration. 

•  BUTLEB,  OKL.X. — Messrs.  Kise  &  Mason  have  purchased  a  site  in 
Butler  on  which  they  propose  to  erect  an  electric-light  plant.  XV'ork 
will  begin  at  once  on  the  proposed  plant. 

GUTHRIE,  OKL.X. — The  City  Council  is  reported  to  be  contemplating 
the  purchase  of  the  franchise  of  the  Guthrie  Light  &  Power  Company. 

B.-XNDON,  (9RE. — The  Smith-Powers  Logging  Company  is  reported 
to  be  contemplating  establishing  a  large  electric  plant,  to  cost  from 
$400,000  to  $500,000,  and  extend  high-tension  lines  to  its  various  logging 
camps  to  sui)ply  electricity  for  logging  operations.  The  company  is 
now  making  tests  of  the  electric  donkey  engine. 

G.ATES,  ORE. — Plans  are  being  considered  by  the  Silver  King  Min¬ 
ing  Company,  which  operates  in  the  Elkhorn  district,  for  the  erection  ot 
an  electric  smelting  plant. 

RIDDLE,  ORE. — The  Riddle  Development  League  is  contemplating  the 
installation  of  an  electric-light  plant  to  supply  electricity  to  the  residents 
of  the  Umpqua  Valley. 

GREENA'ILLE,  P.-X. — 11.  Borland,  of  Pittsburgh,  acting  for  Eastern 
capitalists,  has  purchased  the  plant  of  the  Greenville  Electric  Light. 
Heat  &  Power  Company.  The  consideration  is  said  to  be  $100,000.  It 
is  understood  that  the  new  owners  will  rebuild  the  plant. 

TOHNSTtlXX'N,  P.X. — The  Penn  Central  Light  &  Power  Company  is 
reported  to  be  negotiating  for  the  purchase  of  electric-light  properties  in 
Cambria  County  on  the  route  of  its  system  from  Huntingdon  County 
into  this  county.  The  company  has  taken  an  option  on  the  electric  plant 
in  Lily,  owned  by  Julius  F.  Klemstine,  and  is  also  negotiating  with  the 
Citizens’  Light,  Heat  &  Power  Comj)aiiy,  of  Portage,  for  its  property. 
'Ihe  Citizens’  company  supplies  electricity  in  Portage,  Jamestown  and 
Cassandra,  and  is  also  planning  to  extend  its  transmission  lines  into  XX'il 
more. 

PITTSBURGH,  P.X. — Negotiations  are  under  way  between  John  VX'. 
Garland,  of  Pittsburgh,  Pa.,  chairman  of  the  reorganization  committee 
of  the  National  Telephone  bondholders,  and  a  syndicate  of  capitalists 
by  which  the  latter  will  acquire  the  independent  telephone  companies 
operating  in  New  Jersey,  Pennsylvania.  XX'est  X'irginia,  Ohio,  Indiana  and 
part  of  Illinois.  The  deal  will  mean  the  payment  of  $10,000,000  in  cash 
and  the  issuance  of  $22,000,000  in  bonds. 

XX’ARREN,  P.X. — The  City  Council  has  pa.ssed  an  ordinance  re<iuiring 
all  wires,  except  those  of  the  XX'arren  Electrical  Light  Company,  placed 
underground  in  the  business  section  of  the  city.  The  Bell  Telephone 
Company  of  Pennsylvania  was  granted  a  franchise  to  lay  its  conduits 
throughout  the  borough.  The  ordinance  requires  that  the  Bell  company 
rent  space  in  its  conduit  to  the  American  Bell  Telephone  Company,  the 
Postal  Telegraph  and  the  XX’estern  Union  Telegraph  companies.  Im¬ 
provements  are  contemplated  by  the  Bell  company  in  XVarren,  which  will 
involve  an  expenditure  of  about  $75,000. 

SIOUX  I'.ALLS,  S.  D. — ,X  petition  has  been  presented  to  the  City 
Commission  asking  for  the  installation  of  ornamental  lamps  on  Main 
Avenue  from  Fifth  to  Twelfth  Street. 

XX'OON SOCKET,  S.  D. — The  Shuler  Electric  Company  has  applied  to 
the  City  Council  for  a  franchise  to  install  and  operate  an  clectric-light 
plant  in  XX’oonsockct. 

CH.ATTANOOG.A,  TENN. — It  is  announced  that  the  Eastern  Tennessee 
Power  Company,  which  is  erecting  a  large  power  plant  on  the  Ocee 
River,  near  Parksville,  Tenn.,  will  be  ready  to  supply  electricity  in 
Chattanooga,  Knoxville  and  Rome,  Tenn.,  by  Jan.  1,  1912.  Contracts 
are  now  being  made  for  service  to  begin  at  that  date. 
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(■()C)KKV1 1.I.K,  TKXN. — 'llie  proposition  to  issue  bonds  to  the  amount 
of  $.10,000  for  improvements  and  extensions  to  the  municipal  electric- 
liphl  plant  and  water-works  system  will  be  submitted  to  a  vote  at  an 
eleilion  to  be  held  Nov.  25. 

PUI..\SKI,  TENN. — Plans  are  being  considered  for  rebuilding  the 
municipal  electric-light  plant.  It  is  understood  that  bids  will  soon  be 
calb-d  for  construction  of  a  new  plant. 

MkOWNSX’ILI.E,  TE.X. — Bond*  to  the  amount  of  $50,000  have  been 
authorized,  the  proceeds  to  be  used  for  improvements  to  the  municipal 
electric-light  plant  and  water-works  system. 

C.M.V'KKT,  TEX. — The  City  Council  has  granted  the  Calvert  Water, 
Ice  &  Electric  Eight  Company  a  renewal  of  its  franchise  for  a  period 
of  twenty-five  years. 

(  .\ l< I.SI».\  1 ),  TEX. — Bids  will  be  received  by  the  .\nti-Tuberculosis 
(  ommission  of  Texas,  .\ustin,  Tex.,  until  Xov.  14  for  tTie  erection  of  a 
tuberculosis  sanatorium  at  Carlsbad,  to  include  administration,  subsistence, 
power  and  equipment  buildings,  infirmary,  barns  and  lean-tos.  Plans 
and  specifications  may  be  obtained  at  the  office  of  the  commission. 
.'\ustin;  Concho  Land  Company,  San  .\ngelo,  Tex.,  and  Henry  T.  Pheli)s. 
architect,  San  .\ntonio,  Tex.  Ralph  Steiner,  M.l).,  is  chaii'Wian  of  the 
commission. 

(ilDDIXGS,  TEX. — The  Giddings  Creamery  Company  has  change<l  its 
name  to  the  Giddings  Creamery-Ice  Manufacturing  Company.  The  com- 
I>any  is  capitalized  at  $20,000  and  contemplates  operating  an  electric  Hgl't 
plant  in  addition  to  its  ice  and  cold-storage  busine.ss. 

PECtJS,  TEX. — Judge  James  F.  Ross,  of  Pecos,  Tex.,  who  rei)re- 
.sents  Cobe,  McKenna  &  Company,  agents  of  the  Balmorhea  and  Toyah 
irrigation  systems,  has  submitteil  a  proposition  to  build  an  irrigation 
dam  in  the  Toyah  Valley  at  a  cost  of  about  $200,000.  The  proposed 
system  is  to  be  built  and  operated  on  the  plan  of  the  Carlsbad  dam 
built  by  the  government  at  Carlsbad,  N.  M.,  and  the  Elephant  Butte 
dam  jiroject  now  under  construction  above  El  Paso  in  New  Mexico. 

YO.XKUM,  TEX. — The  Yoakum  Improvement  Company  is  planning 
to  install  a  SOO-hp  engine  and  a  150-kw,  60-cycle  generator  in  its  ])lant. 

I.  W.  Greer  is  secretary  and  manager. 

RICHMOND,  \'.\. — The  Washington  &  Old  Dominion  Railroad  Coin 
pany  has  leaseil  the  Blueinont  branch  of  the  Southern  Railway,  extend 
ing  from  .-Mexandria  to  Bluemont,  a  distance  of  39  miles,  for  a  term  of 
fifty  years  from  July  1,  1912.  It  is  understood  that  the  road  will  be 
equijiped  for  electrical  operation  as  soon  as  possible. 

KO.NNOKE,  V.\. — The  Roanoke  Railway  &  Electric  Company  i--  re¬ 
ported  to  have  entered  into  a  contract  with  the  .-\ppalachian  Power 
Com|iany  to  supply  electrical  energy  generated  at  the  hydroelectric  plant 
on  New  River  in  Roanoke.  Electricity  will  be  transmitteil  at  80,000 
volts  to  the  substation  of  the  Roanoke  Railway  &  Electric  Company  on 
Walnut  Street. 

C.\STEK  ROCK,  W.-\SH. — The  City  Council  has  granted  II.  B.  Davis, 

J.  W  .  Seldon  and  the  Tacoma  Investment  Company  a  fifty-year  franchise 
to  construct  and  operate  an  electric-light  plant  in  Castle  Rock.  The 
company  was  also  given  a  contract  to  light  the  street'  of  the  city  for  a 
jieriod  of  five  years. 

l).\^■TON,  W.\SH. — The  Pacific  Power  &  Eight  Company,  which  re¬ 
cently  acciuired  the  property  of  the  Dayton  Electric  Eight  Company,  is 
idanning  to  make  extensions  and  improvements  to  the  local  system.  T  he 
Pacific  company  has  extended  its  transmission  line  into  the  city. 

SE.XTTEE,  W  .\SH,-  -The  City  Council  has  (lassed  ordinances  pro¬ 
viding  for  enlarging  the  municipal  lighting  jilant  at  a  cost  of  $1,000,000 
and  for  improvements  to  the  city  water-works  system  to  cost  $500,000. 

SE.M'TEE,  W.^SH. —  R.  IE  Thomson,  city  engineer,  has  submitted  a 
report  to  the  City  T'tilities  Committee  in  which  he  recommends  two 
liower  projects  to  be  owned  by  the  municipality.  The  rc|>ort  submitted 
.stated  that  25.000  hp  could  be  developed  by  tbe  Eake  Cushman  inoject 
at  an  approximate  cost  of  $2,325,000  and  that  40,000  hp  could  be  ob¬ 
tained  in  connection  with  the  White  River  project,  the  cost  of  which  is 
estimated  at  about  $3,560,000. 

SNfTHOMlSH,  \\  .\SH. — The  City  Council  has  authorized  the  Mayor 
and  the  city  clerk  to  enter  into  a  new  contract  for  street  lighting  with 
the  Everett  tias  Company  for  a  jieriod  of  ten  year.s.  This  contract  pro¬ 
vides  for  not  less  than  thirty-five  magnetite  arc  lamps  at  $72  each  |>er 
year. 

SPOK.XNE,  W.XSII. — Plans  have  been  filed  with  the  City  Commis¬ 
sioners  for  the  installation  of  an  ornamental  lighting  system  on  Second 
Avenue  between  Division  and  Walnut  Streets.  The  plans  call  for  the 
erection  of  ninety-four  electroliers,  each  carrying  five  lamps.  The  total 
cost  of  the  system  is  estimated  at  $56,400,  of  which  the  property  owners 
will  be  asked  to  pay  $45,400.  The  cost  of  the  electroliers  at  $123  each 
aggregates  $11,562,  and  the  maintenance  at  $48  each  per  year  for  ten 
years  will  be  $45,120.  The  actual  cost  to  the  city  will  be  the  cost  of 
lighting  the  street. 

W.\LE.-\  W.AEE.X,  W.-XSH. — The  Pacific  Power  &  Eight  Company  has 
applied  for  franchises  for  extensions  to  its  transmission  lines  in  Walla 
Walla  County.  The  company  proyioses  to  install  systems  in  Dixie,  Two 
Rivers.  Burbank,  .\ttalia  and  other  small  towns  in  this  section. 

W.M.E.X  W.\EE.\.  W.XSIE — Plans  are  being  considered  by  the  Pa¬ 
cific  Telephone  &  Telegraph  Company  for  extensive  improvements  and 
extensions  to  its  toll  lines,  involving  an  expenditure  of  $80,000,  includ¬ 
ing  the  erection  of  a  toll  line  between  Walla  Walla  and  Touchet,  to 


cost  $1,000;  a  line  from  this  city  to  Colfax,  $17,200:  a  line  between 
Prosser  and  Wallula,  $14,000;  a  line  between  North  Yakima  and  Pros¬ 
ser,  $15,000,  and  a  line  between  .\rlington  and  state  line  points,  $30,000. 

WHEEEING,  W.  — The  County  Commissioners  have  entered  into 

a  contract  with  the  Wheeling  Electrical  Company  to  supply  electricity 

to  light  the  county  building. 

DE  PERK,  WIS. — Orde's  have  been  (ilaced  by  the  De  Pere  Electric 
Eight  &  Power  Company  for  a  new  switchboard  and  regulating  ma¬ 
chinery.  The  new  equipment  will  be  utilized  in  connection  with  the 

current  from  the  High  Falls  as  well  as  power  generated  at  the  local 
I>lant.  The  cost  of  the  improvements  is  estimated  at  about  $3,000. 

M.XNITt  )W()C,  WIS. — The  City  Council  is  reported  to  have  voted  to 
issue  bonds  for  improvements  to  the  water  and  light  idant. 

MIETON,  WIS. — The  Milton  Water,  Eight  &  Power  Company, ,  re¬ 
cently  organized,  has  been  granted  a  franchise  to  construct  and  operate 
an  electric-light  plant  in  Milton.  Work  has  already  begun  on  the  plant, 
and  orders  have  been  placed  for  c<|uipment  for  the  electric  plant.  It 
is  understood  that  the  company  is  planning  to  build  a  water-works  system 
in  the  spring.  Dr.  J.  11.  Burdick  and  Dr.  G.  E.  Oossley  are  interested 
in  the  company. 

MIEW.AUKEE,  WIS. — The  Milwaukee  Electric  Railway  &  Eight  Com- 
l>any,  it  is  reported,  will  issue  $2,000,000  additional  refunding  and  ex¬ 
tension  mortgage  bonds. 

X'ERMIEION,  .\ET.\..  C.\N. — The  contract  for  the  construction  of 
a  new  electric  power  house  in  X’ermilion  is  reported  to  have  been 
awarded  to  Ferrell  &  Walker. 

WINNIPEG,  M.\N.,  C.\N. — The  plant  and  holdings  of  th^  Winnipeg 
Electric  Company,  which  supplies  electricity,  gas  and  street-railway 
service  in  Winnii>eg  and  vicinity,  are  reiwrted  to  have  been  purchased  by 
the  E.  R.  Reese  Engineering  Company,  an  -American  concern.  The 
new  owners,  it  is  said,  will  build  rural  lines  throughout  the  province. 

BE.XCH VIEEh',  ONT.,  C.\N. — .\t  an  election  held  r  cently  the  rate- 
jiayers  voted  to  appropriate  funds  for  the  installation  of  a  distributing 
system  for  Niagara  |)ower  to  be  supplied  by  the  Hydroelectric  Power 
Ciommission.  The  village  of  Boden  also  voted  in  favor  of  an  appropria¬ 
tion  to  install  a  distributing  system  to  utilize  energy  su|>plied  by  the 
Hydroelectric  Power  Commission. 

HEREIN,  DNT.,  C.\N. — The  City  Council  has  adopted  a  resolution 
providing  for  the  installation  of  a  new  street-lighting  system.  *  The 
jiresent  plan  calls  for  the  erection  of  1500  lamps  of  100  cp  to  be  |)laced 
throughout  the  entire  town  before  the  first  of  the  year. 

lEXMILTON,  ONT.,  C.XN. — The  controllers  have  decided  to  place 
orders  at  once  for  duplicating  the  present  electric  pumping  equipmen; 
at  the  Beach  water-works  station,  providing  the  Council  grants  its  ap¬ 
proval.  It  has  also  been  decided  to  notify  the  Hydroelectric  Com 
niission  that  an  additional  1000  hp  will  be  required  by  Nov.  1,  1912,  in 
addition  to  the  1000  hp  now  taken  by  the  city.  By  that  time  the  city 
expects  to  supply  electricity  for  lighting  all  the  municipal  buildings. 
Gore  Park,  and  probably  some  of  the  schools  and  the  government  bnibl- 
ings  in  the  city. 

lEXMIETON,  ONT.,  C.\N. —  Proposals  will  be  asked  for  during  the 
next  two  months  by  the  Hydroelectric  Department  of  the  city  of 
Hamilton  for  material  required  in  the  construction  of  a  distributing 
plant  for  energy  supplied  by  the  Hydroelectric  Power  Commission 
throughout  the  city  of  Hamilton  as  follows;  (a)  Substation  buildings, 
heating,  lighting,  plumbing,  etc.,  for  same;  (b)  station  eqniimient,  in¬ 
cluding  transformers,  switches,  switchboards,  lightning  arresters,  in¬ 
struments,  oil  tanks,  etc.;  (c)  wooden  poles,  cross-arms,  pins,  side  blocks, 
braces,  insulators,  machine  bolts,  pole  stei)s,  guy  wire,  etc.;  (d)  rein¬ 
forced  poles,  condulets,  conduits,  steel  reinforcing,  cross-arms  and  cast 
ings;  (e)  underground  conduit  system  construction,  including  cable  racks. 
•  manholes  and  manhole  castings,  structural  steel,  iiillars  and  castings, 
(f)  conduit  ducts,  tile,  fibre  or  other  system  for  underground  distribu 
tion;  (g)  weatherproof  and  rubber-covered  copper  and  aluminum  solid 
and  standar<l  wire,  lead-incased  cables  and  installation  of  same,  distribu¬ 
tion  boxes,  pot-head  and  connectors;  (h)  line  transformers,  meters, 
cut-outs  and  devices,  lamps,  wiring  su|q)lies  or  other  a))i>liances,  devices, 
apparatus  or  material  to  In-  used  in  connection  with  construction  and 
equipment  of  above.  ('om;>anies,  firms  or  individuals  desiring  to  submit 
bids  on  any  of  the  above  e<iuii>ment  or  apparatus  must  file  .^application 
for  sitecifications  with  E.  1.  Sifton,  consulting  engineer,  City  Hall, 
Hamilton,  Ont.,  Can.,  stating  specifically  the  portions  and  sections  the' 
wish  to  bid  on.  For  sections  .\,  B  and  E  a  deposit  of  $10  will  be  re 
quired,  which  will  be  refunded  on  return  of  same.  George  11.  Eee- 
is  Mayor. 

MIMICD,  ONT.,  C.\N. — The  municipality  of  Mimico  has  entered  inin 
a  contract  with  the  Hydroelectric  Power  Commission  for  50  hp  at  $31. 5" 
per  hp  per  year  for  a  period  of  fifty  years. 

ST.  M.XRY’S,  ONT..  C.\N. — .\t  an  election  held  recently  the  by-law 
appropriating  $15,000  to  secure  energy  from  the  Hydroelectric  Powei 
Commission  was  carried. 

THREE  RIX’ERS,  QT’E.,  C.\N. — The  citizens  have  voted  to  con 
struct  a  street-railway  system  to  be  owned  and  operated  by  the  munic 
pality,  to  cost  approximately  $800,000. 

SCOTT,  S.XSK.,  C.\N. — Contracts  have  Iteen  awarded  by  the  tow 
of  Scott  for  construction  and  equipment  of  a  combined  electric-lig' 
and  water  plant,  amounting  to  $28,310. 


November  4,  1911. 


ELECTRICAL  WORLD. 


1165 


New  Industrial  Companies. 


THK  CAPITAL  CAS  ENGINE  COMPANY,  of  Sacramento,  Cal.,  has 
been  organized  with  a  capital  stock  of  $100,000  to  manufacture  a  gas 
engine  which  will  embody  the  inventions  of  James  Shaw,  one  of  th.: 
owners  of  the  Hell  machine  shop.  The  new  company  has  taken  over  the 
Hell  plant  and  will  enlarge  same.  The  incorporators  are:  James  Shaw, 

F.  F.  Thomson,  C.  II.  Hardy,  A.  F.  Harrison  and  VV.  .\.  Mackinder. 

THE  EASTMAN  MOTOR  TRUCK  COMPANY  OF  AMERICA,  of 
Wilmington,  Del.,  has  filed  articles  of  incorporation  with  a  capital  stock 
of  $25,000.  The  incorporators  are;  J.  H.  Shields,  of  Minneapolis,  Minn.; 

C.  E.  Seinmes,  of  Washington,  I).  L.  J.  Eastman,  B.  R.  Kenworthy. 
Philadelphia,  Pa.,  and  H.  C.  Easthurn,  of  Wilmington,  Del. 

THE  ECONOMIC  BLOWER  COMPANY,  of  New  Jersey,  has  filed 
articles  of  incorporation  with  a  capital  stock  of  $100,000  to  manufacture 
machinery,  engines  and  mechanical  devices.  The  incorporators  are: 

A.  C.  Reeves  and  T.  F.  Farrell,  of  Jersey  City,  N.  J.,  and  W.  Cru|>e, 
of  Hoboken,  N.  J. 

THE  ELECTRIC  AD-LITE  COMPANY,  of  New  York,  N.  Y.,  has 
been  granted  a  charter  with  a  capital  stock  of  $10,000  for  the  purpose 
of  manufacturing  electrical  and  mechanical  devices.  The  incorporators 
are:  Joseph  G.  Kanter,  Benjamin  F.  Kanter  and  Frank  V.  Daniles,  all 
•if  32  Union  Square,  New  York,  N.  Y. 

THE  EVANS  FITTlNfi  COMPANY,  of  Cam.len,  N.  J.,  has  been 
granted  a  charter  with  a  capital  stock  of  $50,000.  The  company  pro¬ 
poses  to  manufacture  steel  fittings  for  hydraulic  and  other  piping.  The 
incorporators  are:  F.  R.  Hansell,  J.  A.  MaePeak  and  I.  C.  Clow,  of 
Camden,  N.  J. 

THE  GALLAGHER-TOMPKINS  COMPANY,  of  New  York,  N.  Y., 
has  filed  articles  of  incorporation  with  a  capital  stock  of  $175,000  for  the 
purpose  of  manufacturing  engines,  machinery,  etc.  The  incorporators 
are:  F.  B.  Tomkins,  R.  W.  Gallagher  and  G.  D.  Zahm,  of  New  York. 
N.  Y. 

THE  •general  EI.ECTRIC  OZONE  COMPANY  OF  AMERICA 
has  filed  articles  of  incor|K)ration  under  the  laws  of  the  State  of  Dela¬ 
ware,  with  a  capital  .stock  of  $200,000.  The  incorporators  are:  N.  P. 
t'offin,  W.  J.  Maloney  and  H.  E.  Latter,  of  Wilmington,  Del. 

THE  GENERAL  GLASS  MANUUF.ACTURING  COMPANY,  ot 
Chicago,  III.,  has  been  incorporated  with  a  capital  stock  of  $10,000  to 
manufacture  glass  signs,  lamps,  metal  goods,  etc.  The  incorporators  are: 
K.  S.  Fox,  H.  S.  Hanson  and  James  S.  Miller. 

THE  HALI.DtnV  M ANl’FACTURING  COMPANY,  of  Chicago,  Ill., 
has  been  granted  a  charter  with  a  capital  stock  of  $10,000  to  manu¬ 
facture  electrical  appliances.  The  incorporators  are:  Charles  M.  Mudge, 
11.  U.  Mudge  and  I-.  C.  .Seward,  of  1007  La  Salle  Street.  Chicago,  Ill. 

THE  HATCH  OH.  ENGINE  COMPANY,  of  New  York.  N.  Y.,  has 
been  incorporated  by  C.  W.  Hatch,  W.  P.  Hatch.  Jr.,  and  .\.  .Anderson, 
of  Brooklyn,  N.  Y.  The  company  is  ca|>italized  at  $100,000  and  pro- 
|ioscs  to  manufacture  machinery. 

THE  HOOSIER  SALES  COMPANY,  of  Jamestown,  N.  Y.,  has  filed 
articles  of  incor))oration  with  a  cajiital  stock  of  $150,000  for  the  pur- 
IKjse  of  manufacturing  electrical  goods.  The  incorporators  are:  Frank 
I..  Wyman,  of  Indianapolis,  Ind.;  Scott  H.  Penfield,  of  Jamestown, 
N.  Y.,  and  Benjamin  S.  Dean.  609  East  Eighth  Street,  Jamestown.  N.  Y. 

THE  KUHLMAN  ELECTRIC  COMPANY,  of  Elkhart,  Ind..  has 
been  organized  with  a  capital  stock  of  $20,000  for  the  purt)ose  of  manu¬ 
facturing  and  dealing  in  electric  appliances,  devices  and  supplies.  E. 
Kuhlman  is  president  of  the  company  and  John  .\.  Johnson  secretary. 

THE  M.  &  E.  MANUF.NCTUKING  COMPANY,  of  Newton,  la.,  has 
been  granted  a  charter  with  a  capital  stock  of  $12,000  for  the  purpose 
of  manufacturing  lighting  plants,  fixtures  and  tools.  The  incorporators 
are:  .\.  Elliott,  R.  S.  Redman,  F.  G.  Morrison,  Lee  Brown  and  C.  H. 
Jasper.* 

THE  MODERN  SPE(  lALTIES  .M.\NUF.\CTUR1.NG  COMP.VNY,  of 
tloshen,  Ind.,  has  filcil  articles  of  incorporation,  with  a  capital  stock  of 
$25,000,  to  manufacture  and  deal  in  all  kinds  of  machinery,  appliances, 
mechanical  and  electrical  devices  and  specialties.  The  incorporators  are: 
John  Winter,  Elmer  E.  .\sh,  Clinton  C.  Teidman  and  .Albert  Sna|)p. 

THE  MOORE  CONTINUOUS  SAFETY  RAIL  COMPANY,  of  Gales 
burg.  Ill.,  has  been  granted  a  charter  with  a  capital  stock  of  $20,000 
to  manufacture  and  deal  in  railroad  supplies  and  machinery.  The  in¬ 
corporators  are;  R.  D.  Moore,  Luke  W.  Sanborn,  R.  R.  Drake,  W.  E. 
Doyle  and  R.  C.  Rice. 

THE  NIAGARA  SEARCHLIGHT  COMPANY,  of  Niagara  Falls. 
N.  Y.,  has  been  incorporate<l  with  a  capital  stock  of  $25,000  by  R.  M. 
Eaton,  R.  H.  Gettens  and  R.  R.  Gessford,  of  Niagara  Falls,  N.  Y.  The 
com])any  proposes  to  manufacture  electric  lamps,  fixtures,  etc. 

THE  PEABODY  ELECTRIC  CO.MP.ANY,  of  Muskogee.  Okla.,  has 
been  organized  with  a  capital  stock  of  $15,000  to  do  general  electrical 
construction  work.  .\.  D.  Peabody  is  president  and  F.  H.  Weber,  secre¬ 
tary. 

THE  PENNSYLV.ANI.A  STEEL  RAILWAY  TIE  COMPANY,  of 
Dover,  Del.,  has  been  incorporated  by  F.  R.  Hansel,  of  Philadelphia, 
Pa.;  George  H.  Martin  and  S.  G.  Se  ymour,  of  Camden,  N.  J.  The 
company  is  capitalized  at  $10,000,000  and  proposes  to  manufacture  and 
di>itribute  iron,  steel  and  metal  products. 


THE  RU  E  MECHANICAL  ENGINEERING  COMPANY,  of  Wa.xa- 
hachie,  Tex.,  has  been  incorporated  with  a  capital  stock  of  $50,000  by 
E.  W.  Rice,  t;.  W.  Coleman  and  J.  T.  Spencer.  The  company  proposes 
to  do  a  general  engineering  business. 

THE  SANITARY  SUCTION  CO.MP.ANY,  of  Chicago,  Ill.,  has  been 
incorporated  with  a  capital  stock  of  $25,000  to  manufacture  vacuum 
cleaners.  The  incorporators  are;  C.  Leviton,  .A.  Lamb  an<l  J.  Ix)wen- 
haupt. 

THFi  SUNSFiT  COMP.XNY,  of  Newark.  N.  J.,  has  filed  articles  of  in¬ 
corporation  with  a  capital  stock  of  $50,000  for  the  purpose  of  manu¬ 
facturing  engines,  dynamos,  electrical  appliances,  etc.  The  incorporators 
are:  C.  D.  Winters,  1.  B.  Gluecktield  and  J.  Beckingham. 

THE  UNION  ELECTRICAL  CO.MPANY,  of  Louisville,  Ky..  has 
been  incorporated  with  a  capital  stock  of  $1,000,  to  do  electrical  con 
struction  work  and  deal  in  electrical  supplies.  The  incorporators  arc; 
H.  F.  Karwiese,  F.  C.  Whitener,  H.  .\.  Sigmier  and  W.  J.  Busam. 

THE  WHYLAND-NELSON  .MOTOR  CAR  COMPANY,  of  Buffalo, 
N.  Y.,  has  filed  articles  of  incorporation  with  a  capital  stock  of  $10,000. 
The  comjiany  proposes  to  manufacture  motors,  engines,  motor  vehicles, 
etc.  The  incorporators  arc:  F'rank  A.  Shoemaker,  91  California  Street, 
Frank  W.  Whyland,  91  Claremont  .Avenue,  Buffalo,  N.  Y.,  and  Joel  W. 
.Nelson,  217  Second  .\venue.  New  York,  N.  Y. 


New  Incorporations. 


FRESNO,  C.\L. — The  Kerman  Telephone  Company  has  been  incor- 
porate<l  with  a  capital  stock  of  $35,000.  by  T.  F'.  >>aunders,  Jacob  .Mausar, 
11.  .\.  Hechtman.  W.  1.  Hechtman  and  J.  Johnson. 

\\  .\LL.\CF1,  IND. — The  Wallace  Co-operative  Telephone  Company  has 
been  incori)orated  w-th  a  cn|>ital  stock  of  $13,000  to  construct  and  o|M"ratc 
telephone  systems  throughout  Park  and  Fountain  Counties.  The  directors 
are:  Thomas  Keller,  A.  B.  Grimes,  Butler  Meyers,  John  Wallett  and 
W.  E.  Spragg. 

.M'GUST.A,  M.AINE. — The  .\merican  N’olsam  Company  has  been  in¬ 
corporated  to  build  and  operate  plants  to  generate  ami  distribute  electricity 
and  also  to  quarry  minerals,  etc.  The  officers  are:  Fi.  J.  Pike,  president; 
L.  J.  Coleman,  treasurer,  and  C.  L.  .\ndrews.  clerk, 

WESTF'IFiLD,  MAI.NFl. — The  Westfield  Light  &  Powi  r  Company  has 
been  granted  a  charter  with  a  capital  stock  of  $10,000  to  supply  electricity 
for  lamps,  heat  and  motors  in  Westfield,  Maine.  The  officers  of  the  com¬ 
pany  are;  Lincoln  R.  Sinclair,  president;  Finoch  B.  Briggs,  tr» .tsiirer,  and 
Thomas  C.  Bell,  clerk,  all  of  Westfield,  Maine. 

BOSTON,  M.ASS. — The  LTnited  States  Light  &  Hiating  Company  has 
filed  articles  of  incorporation  with  a  capital  stock  of  $10,000.  The  incor¬ 
porators  are:  Norman  J.  MacGaffin,  Malvina  P.  Healey  and  Clarence  R. 
Yeaton. 

DEFiRWOOD,  MINN. — The  Cuyuna  Northern  Railway  Company  has 
been  incorporated  by  Cuyler  Adams,  F.  S.  Adams  and  C.  C.  .\dams,  all  of 
Deerwood.  The  company  is  capitalized  at  $1,000,000  and  proposes  to  con¬ 
struct  anti  o|>erate  an  electric  railway  from  Sherwood  through  Crow- 
Wing  County  to  a  point  on  the  Mississippi  River. 


Personal. 


MR.  C.  E.  SE.-IRC'H  has  been  appointed  works  manager  of  the  .-Mlis- 
Chalmers  Company  of  Milwaukee,  succeeding  .Mr.  David  Van  .-Mstyne, 
who  ha^  resigned,  to  take  effect  on  Nov.  15. 

MR.  lil'GESE  C.  IVEY,  secretary  and  treasurer  of  the  Citizens’ 
Light  &  Power  Comjiany,  Lenori,  N.  C.,  was  married  Oct.  25  at  Char¬ 
lottesville,  \'a.,  to  Miss  .Annie  Carver  Vasseur. 

MR.  I.  C.  COPLEY,  president  of  the  Western  United  Gas  &  Electric 
Company,  of  .Vurora,  Ill.,  was  elected  president  of  the  .American  Gas 
Institute  at  the  recent  convention  in  St.  Louis. 

MISS  ANSEBEI.L  FR.4.SER,  librarian  of  the  Commonw'ealth  Edison 
Company,  Chicago,  has  been  appointed  assistant  editor  of  the  “Question 
Box”  of  the  National  Fllectric  Light  Association. 

PROF.  If.  M.  .ASDERSON ,  who  graduated  from  the  Rose  Polytechnic 
Institute  in  the  class  of  1894,  has  taken  charge  of  the  electrical  engi¬ 
neering  department  of  the  University  of  Louisville. 

MR.  H.  L.  JUDD  has  been  elected  chairman  of  the  North  Shore  Elec¬ 
tric  Company  (Chicago)  Section  of  the  National  Filectric  Light  .Asso¬ 
ciation.  He  is  superintendent  for  the  company  at  (^ak  Park,  III. 

MR.  .4.  If.  H.4Rf‘ER  has  resigned  from  the  commercial  department 
of  the  Penn  Central  Light  &  Power  Company,  .Altoona,  Pa.,  to  accept 
a  position  as  commercial  agent  of  the  Sandusky  Gas  &  Electric  Company. 

MR.  DAVID  VAN  ALSTYNE,  vice-president  of  the  .Allis-Chalmers 
Company,  of  Milwaukee,  and  in  charge  of  its  manufacturing  ojierations, 
will  sever  his  connection  with  that  company  on  Nov.  15,  in  order  to 
engage  in  business  in  New  York.  Mr.  \"an  Alstyne  was  formerly  vice- 
president  of  the  -American  Locomotive  AA’orks. 

MR.  ETIESNE  DP.  FODOR,  general  director  of  the  Budapest  Gen¬ 
eral  Filectric  Company,  was  recently  the  object  of  ovations  from  various 
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socitlits  and  cungratulations  from  a  llo^l  of  friends  upon  the  allainmeiil 
of  his  thirtieth  anniversary  as  an  electrical  engineer.  A  banquet  given 
in  honor  of  the  occasion  was  attended  by  some  members  of  the 
government,  the  Mayor,  leading  men  of  the  municipality  and  a  large 
number  of  engineers.  Mr.  de  Fodor  was  horn  in  Pressburg  on  Nov. 
8,  1856,  and  after  having  finished  his  studies,  he  joined,  in  1881,  the 
few  Kdison  pioneers  that  brought  the  incandescent  system  of  lighting 
in  I'.urope  to  a  success.  He  has  since  been  exceptionally  successful  as 
an  engineer  and  a  business  man,  and  in  Hungary  is  regarded  as  an 
authority  upon  all  wide-reaching  engineering  subjects  and  projects. 

MK.  A.  T.  MACDOXALD,  for  the  past  two  years  general  traffic  man¬ 
ager  of  the  Louisville  Lighting  Company,  of  Louisville,  Ky.,  has  been 
appointed  general  sales  manager  of  the  company.  The  n-.  w  position  for 
Mr.  Macdonald  is  an  expansion  of  that  which  he  has  held  previously. 
He  will  have  charge  of  the  soliciting  force  of  the  company  and  of  the 
sale  of  energy  in  all  directions.  He  will  also  continue  to  edit  the  com¬ 
pany’s  paper,  Chattied  Lightning,  which  has  been  a  valuable  sales  de¬ 
veloper.  Mr.  Macdonald  was  identified  with  the  editorial  departments  of 
many  leading  newspapers  until  about  four  y.ars  ago,  when,  after  service 
as  president  of  the  Greater  Ixiuisville  Exposition,  he  was  elected  secre¬ 
tary  of  the  Louisville  Commercial  Club.  While  holding  this  position  he 
organized  and  presented  the  Southern  Electrical  Exposition  at  the  First 
Regiment  -Armory,  in  Louisville,  a  display  which  called  attention  in  an 
effective  manner  to  the  development  of  electricity  in  the  South.  Central 
stations  and  manufacturers  co-operated  to  make  this  exposition  one  of  the 
most  successful  of  the  kind  ever  held  south  of  the  Ohio  River.  Mr. 
-Macdonald  has  received  credit  for  much  of  the  success  of  the  Louisville 
Lighting  Company  in  the  direction  of  developing  new  business  in  store 
lightning,  signs,  electric  vehicles  and  motor  service. 


Obituary. 

MR.  STEPHEN  V.  COOK  died  at  his  home  in  Chicago  on  Oct.  21, 
aged  eighty-six  years.  Mr.  Cook  had  a  mechanical  turn  of  mind  and 
was  interested  in  the  telephone  in  its  early  development.  One  of  h<s 
sons,  Mr.  Frank  II.  Cook,  is  well  known  as  an  inventor  of  telephone 
protective  and  other  electrical  devices. 

MR.  I.  T.  DYER,  for  a  number  of  years  superintendent  of  telegraph 
for  the  Chicago,  Ilurlington  &  Quincy  Railroad  at  St.  Joseph,  Mo.,  but 
more  recently  superintendent  of  telegraph  for  the  San  Pedro,  Los 
.Angeles  &  Salt  I-ake  Railroad,  with  headquarters  at  Los  -Angeles,  died 
at  his  home  in  the  latter  city  on  Oct.  25.  Mr.  Dyer  was  well  known 
among  railroad  men. 


Trade  Publications, 


Sri>R.-\GE  Il.XTTERY  C.ARS  is  the  title  of  Bulletin  No.  13,  just  issued 
by  the  Gould  Storage  Battery  Company,  341  Fifth  .Avenue,  New  York. 
It  explains  the  economics  of  the  storage  battery  car,  describes  the  stand¬ 
ard  type  made  by  the  Gould  Company  and  cites  the  conditions  under 
which  storage  hattery  cars  can  be  used  most  profitably. 

INERTIA  X’-ALVE  GE.AR. — Bulletin  No.  36  of  the  Bates  Machine 
Company,  Joliet,  Ill.,  describes  and  illustrates  the  new  Bates  inertia  valve 
gear,  now  regularly  applied  to  all  Bates  Corliss  engines.  This  new 
gear  has  attracted  much  attention  because  of  its  positiveness  and 
quiet  operation,  and  the  absence  of  hooks,  springs  and  rollers. 

SYNCHRONOLJS  CONDENSERS. — Bulletin  No.  4859,  recently  issued 
by  the  General  Electric  Company,  describes  its  line  of  synchronous  con¬ 
densers  esjiecially  adapted  for  floating  on  the  line  for  improving  the 
power-factor.  These  condensers  have  been  designed  to  meet  the  demand 
lor  a  comparatively  inexpensive  high-speed  machine  of  this  nature. 

SMALL  PLANT  DIRECT-CURRENT  SWITCHBOARDS.— Bulletin 
No.  4876,  i.ssued  by  the  General  Electric  Company,  on  the  above  subject, 
illustrates  and  describes  that  company’s  76-in.  direct-current  panels  de¬ 
signed  for  general  use  in  small  central  stations  and  isolated  plants  and 
includes  connection  and  dimension  diagrams.  A  choice  of  protective 
equipment  is  given  to  meet  different  requirements  in  regard  to  price. 

.AMP-HOUR  -METERS. — Central-station  managers  selling  energj’ 
for  vehicle  charging  will  be  interested  in  Bulletin  No.  19  issued  by  the 
Sangamo  Electric  Company.  Springfield,  Ill.,  describing  amp-hour 
meters  for  use  in  this  class  of  service.  Complete  wiring  diagrams  for 
various  types  of  well-known  electric  vehicles  given  should  prove  of  as¬ 
sistance  to  managers  who  desire  to  equip  to  meet  the  conditions  of  ve¬ 
hicle-charging  service. 


ROTARY  CONVERTERS  FOR  RAILWAY  SERVICE.— Descriptive 
Leaflet  No.  2378,  covering  rotary  converters  for  railway  service,  has  just 
been  issued  by  the  Westinghousc  Electric  &  Manufacturing  Comi'any, 
This  is  a  four-page  leaflet,  in.  by  11  in.,  and  contains  a  number  of 
illustrations  describing  the  various  parts  of  rotary  converters,  such  as 
armature  coils,  spider,  equalizer  connections,  collector  rings,  commutator 
brush  riggings,  etc.  Under  each  illustration  is  given  a  short  description 
of  the  method  of  construction  of  the  part  shown.  One  page  is  devoted 
to  illustrations  of  rotary  converters  completely  assembled. 

BUSINESS  NOTES. 


D.AY  &  ZI.MMERMAN. — Mr.  Kern  Dodge  having  retired  from  the 
firm  of  Dodge,  Day  &  Zimmerman,  the  business  will  hereafter  be  con¬ 
ducted  under  the  name  of  Day  &  Zimmerman. 

THE  DUNC.X.N  ELECTRIC  .M.XNUFACTURING  CO.MPANY,  of 
Lafayette,  Ind.,  has  opened  a  Chicago  office  at  404  Fisher  Building  for 
the  sale  of  its  meters  and  transformers.  -Mr.  .\.  G.  Lucas  is  the  Chicago 
manager  in  charge  of  the  new  office. 

CENTURY  ELECTRIC  COMPANY  ESTABLISHES  SEATTLE 
OFFICF-. — The  Century  Electric  Company,  St.  Louis,  has  established  a 
district  sales  office  at  Seattle,  Wash.,  which  will  be  in  charge,  as  district 
sales  agent,  of  Mr.  Henry  T.  Thedinga,  343  Central  Building. 

-A.  EUGENE  MICHEL  and  staff,  advertising  engineers,  have  moved 
into  the  Park  Row  Building.  21  Park  Row,  New  York,  where  larger 
space  has  been  secured.  Temporarily  the  photo-retouching  and  illus¬ 
trating  department  will  remain  in  the  Hudson  Terminal  Buildings,  but 
all  business  will  he  managed  from  the  new  offices. 

PRI-N'l't ).\1  ETER. — The  Minerallac  Electric  Company  has  transferred 
the  manufacture  of  the  instrument  formerly  known  as  the  Chicago 
Printing  .\ttachment  to  the  Chicago  F-lectric  Meter  Company.  The  de¬ 
vice  will  be  known  hereafter  by  the  trade  name  “Printometcr.”  The 
Minerallac  Company  will  continue  to  act  as  distributor. 

HUGHES  ELECTRIC  STOX'ES. — One  of  the  principal  attracti'ous  at 
the  Colorado  Electric  Show  was  the  hooth  of  the  Colorado  Electric 
Specialties  Company,  which  was  fitted  up  as  an  electrical  kitchen  and 
contained  the  complete  line  of  Hughes  cookstoves,  ranges  and  plates. 
.■\n  electrically  roasted  lamb  each  day  was  served  to  visitors. 

$75,000  FIRE  -AT  BROOKLYN  (N.  Y.)  SWITCHBOARD  FAC- 
TORA’. — The  three-story  brick  factory  of  the  H.  Krantz  Manufacturing 
Company,  maker  of  high-grade  switchboards  and  controlling  apparatus, 
at  Brooklyn,  N.  Y.,  was  destroyed  by  fire  on  the  morning  of  Oct.  29. 
The  damage  to  building  and  stock  was  about  $75,000,  fully  covered  by 
insurance. 

ROTH  BROTHERS  &  COMPANY,  Chicago,  Ill.,  have  retently  shipped 
to  the  Wagner  Manufacturing  Company  of  Sidney,  Ohio,  manufacturers 
of  aluminum  ware,  ten  5-hp  polishing  motors  of  a  new,  improved,  venti¬ 
lated  type  which  the  company  has  recently  placed  on  the  market.  All 
ten  machines  will  be  used  for  polishing  the  aluminum  utensils  manu7 
factured  by  the  Wagner  Company. 

THE  GRANGER  ELhXTRIC  S:  M.ANUF.ACTURING  COMPANY,  of 
Warren,  Ind.,  which  manufactures  a  full  line  of  heating  appliances,  in¬ 
cluding  electric  flatirons,  toasters,  heating  pads,  etc.,  has  appointed  Mr. 
Arthur  P.  Pierson,  of  136  Liberty  Street,  New  A'ork,  as  its  selling  agent 
for  New  A'ork  and  New  F-ngland  territory.  .A  representative  line  of 
stock  and  samples  will  be  carried  in  New  York. 

THE  HOLTZER-C.ABOT  ELECTRIC  COMPANY,  Brookline.  Mass., 
has  received  a  number  of  inquiries  since  the  fire  at  its  Brookline  works 
asking  what  effect  the  fire  would  have  on  the  delivery  of  motors.  The 
officers  of  the  company  desire  that  it  may  be  clearly  understood  that 
the  fire  has  had  no  effect  whatsoever  on  the  motor  department,  since 
that  ■  part  of  the  company’s  work  is  conducted  in  a  separate  factory 
located  in  Boston.  Tfie  Brookline  factory  is  again  in  partial  operation, 
and  the  delay  in  delivering  sundries  manufactured  there  will  be  but 
slight,  the  officials  say. 

THE  NORTHERN  EQUIP.MENT  COMPANY,  Chicago,  Ill.,  an¬ 
nounces  that  it  has  completed  a  sales  arrangement  for  its  “Copes”  boiler- 
feed  regulators  and  “Copes”  pump  governors  with  the  Dravo-Doyle 
Company,  merchant  engineer  of  Pittsburgh,  which  has  recently  estab¬ 
lished  a  steam  specialty  department,  with  headquarters  in  Pittsburgh, 
covering  the  Pittsburgh,  Cleveland,  Philadelphia,  Chicago  and  West 
Virginia  territories.  D.  1).  Pendleton,  who  has  for  the  past  five  years 
represented  the  Northern  Equipment  Company  in  the  Pittsburgh  district, 
has  completed  arrangements  with  the  Dravo-Doyle  Company  so  that  it 
will  have  all  rights  in  that  district,  thus  giving  it  complete  jurisdiction 
over  the  territory  mentioned  above. 
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DIRECTORY  OF  ELECTRICAL  ASSO¬ 
CIATIONS,  SOCIETIES,  ETC. 

-Ai.abama  Light  &  Tb.xctios  .Association.  Secretary,  Geo.  S.  Fhnery, 
11  N.  Royal  St.,  Mobile,  .-Via.  .Annual  convention  in  November,  1911. 

American  Electrochemical  Society.  Secretary,  Prof.  J.  W.  Richards, 
Lehigh  University,  South  Bethlehem,  Pa. 


American  Electro-Therapeutic  -Association.  Secretary,  Dr.  J.  Wil¬ 
lard  Travell,  27  East  11th  St.,  New  York. 

American  Institute  of  Consulting  Engineers.  Secretary-Treasurer, 
Eugene  W.  Stern,  103  Park  -Avc.,  New  York  City.  The  Council  meets 
the  first  I'riday  of  every  month. 

.American  Institute  of  Electrical  Engineers.  Honorary  secretary, 
Ralph  W.  Pope;  acting  secretary,  F.  L.  Hutchinson.  F'ngineering  So¬ 
cieties  Building,  29  West  39th  St.,  New  York.  Meetings,  s-’cond  I'riday 
of  each  month,  excepting  June,  July,  August  and  September. 
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Amekican  Elkctkic  Railway  Accountants’  Association.  .>ecretary, 

H.  E.  Weeks,  Davenport,  la. 

.•\merican  Electric  Railway  Engineering  .Association.  Secretary, 
Norman  I.itchtield,  Interborough  Rapid  Transit  Company,  New  York. 

.American  Electric  Railway  Association.  Secretary,  H.  C.  Doneckcr, 
Engineering  Societies  Huilding,  29  West  39th  St.,  New  York. 

.'\.MERicAN  Physical  Society.  Secretary,  Ernest  Merritt,  Cornell  Uni 
versity,  Ithaca,  N.  Y. 

.\rkansas  .Association  of  Public  Utility  Oferators.  Secretary,  W. 

.1.  Thorpe.  Little  Rock,  .Ark. 

.\ssociATios  OF  Iron  and  Steel  Electrical  Engineers.  Secretary, 
lames  Farrington,  Steubenville,  Ohio. 

.\ssociATioN  OF  Railway  Telegraph  Superintendents.  Secretary,  P. 

W.  Drew,  135  .Adams  St.,  Chicago. 

.Associ  ation  of  Rah  w  ay  Electhiuai.  Engineers.  Secretary,  1.  .Andrv  n- 
celti,  Chicago  &  Northwestern  Railway,  Chicago.  Next  annual  meeting 
(Motel  La  Salic,  Chicago),  November  6  to  10,  1911. 

.Association  of  Edison  Illuminating  Companies.  Secretary,  N.  T. 
Wilcox,  Lowell,  Mass. 

Colorado  Electric  Light,  Power  &  Railway  .Association.  Secretary. 

F.  D.  Morris,  323  llagerinan  Ruilding,  Colorado  Springs,  Col. 

Electric  Club.  Chicago.  Secretary,  N.  F.  Obrigbt,  1500  .American 
Trust  Illdg..  Chicago.  .Meets  every  Wednesday  noon,  303  W'abasli  .Ave. 

Electrical  Contractors’  .Association  of  New  A’ork  State.  .Secretary. 

G  o.  W.  Russell,  Jr.,  25  West  42d  St.,  New  York. 

Electrical  Contractors’  .Association  of  State  of  Mis.souri.  Secre¬ 
tary,  Ernest  S.  Cowie,  1413  Grand  .Ave.,  Kansas  City,  Mo. 

Electrical  Salesmen’s  .Association.  Secretary,  Francis  Raymoml,  125 
.Michigan  .Ave.,  Chicago.  .Annual  meeting,  Chicago,  January  each  year. 

Electrical  'rRADEs  .Associ.ation  of  Canada.  Secretary,  William  R. 

Staveley.  Royal  Insurance  P.uilding,  Montreal,  Can. 

Ih.ECTRicAL  Credit  .Association  of  Chic.ago.  Secretary,  Frederic  P. 

\'ose,  .Marquette  Building,  Chicago.  .Annual  meeting,  Chicago,  Nov.  2. 
1911. 

Electrical  Trades  .Association  of  the  Pacific  Coast.  S  cretary. 
.Albert  H.  Elliott,  Harding  Building,  34  Ellis  St.,  San  Francisco,  Cal. 
.Monthly  meeting,  San  Francisco,  second  Thursday  of  each  month. 

Electric  A’ehici.e  .Association  of  .America.  Secretary,  Harvey  Rob¬ 
inson.  124  VA'est  42d  St.,  New  A'ork.  .Aleetings,  fourth  Tuesday  of  eaeli 

month. 

Electric.al  Trades  Society  of  New  A’ork  (.Alember  National  Electrical 
Credit  .Association).  Secretary,  Franz  Neilson,  80  AVall  St.,  New  A'ork. 
Board  of  Directors  meets  second  Thursday  of  each  month. 

Kiectric  Trades  .Association  of  Philadelphia.  Secretary,  J.  W. 
Crum.  1324  Land  Title  Building,  Philadelphia,  Pa.  Meetings,  second  and 
fourth  Thursday  of  each  month. 

Empire  .State  Gas  and  Electric  .Association.  Secretary.  Charles  11. 

B.  Chapin,  Engineering  Societies  Building,  29  West  39th  St.,  New  A'ork. 

Florida  Electric  Light  &  Power  .Association.  Secretary,  11.  ('. 
.Adams,  AA’est  Palm  Beach,  Fla. 

Illinois  State  Electrical  .Association.  Secretary,  11.  E.  Chubbuck, 
I’eoria,  111. 

Illuminating  Engineering  Society.  Secretary,  P.  S.  Millar.  Engi¬ 
neering  Societies  Building,  29  AA'est  39th  St.,  New  A’ork.  Sections  in 
New  A'ork,  New  England,  Philadelphia  and  Chicago. 

Independent  Electrical  Contractors’  .Association  of  Greater  New 
Aork.  Secretary,  L.  11.  AA'oods,  2355  Jerome  .Ave.,  New  A’ork. 

Indiana  Electric  Light  .Assojiation.  .‘secretary,  1.  A’.  Zartman,  In¬ 
dianapolis,  Ind. 

Internal  Combustion  Engine  .Association.  Secretary,  Chas.  Kratch, 
416  AV.  Indiana  St.,  Chicago.  Meetings,  second  Friday  of  each  month. 

International  Association  of  Municipal  Eiectricians.  Secretary, 

•  ■  K.  George,  Houston,  Tex. 

International  Electrotechnical  Co.mmission  (international  body 
ripresenting  various  national  electrical  engineering  societies  contributing 
10  its  support).  Secretary,  C.  le  Maistre,  28  A’ictoria  St.,  AA’estminster, 
London,  S.  W.,  Englanil.  Next  meeting  at  Berlin  in  1913. 

Iowa  Electrical  .Association.  Secretary,  A.  W.  Zahm,  Mason  City,  la. 

Iowa  Street  &  Interurban  .Association.  Secretary,  L.  D.  Mathes, 
I'nliuqiie,  la. 

Kansas  Gas,  AA  ater  &  Electric  Light  .A.ssociation.  Secretary,  Jamc' 
!V  -Nicholson,  .Newton,  Kan. 

Louisiana  hH.ECTHiCAL  .-Association.  Secretary,  AA’.  H.  Bower  Spangen- 
h'  rg,  627  Poydras  St.,  New  Orleans,  La.  Meets  third  Monday  of  each 
*1  onth. 

Maine  Ele<  irical  .Association.  Secretary,  AA’alter  S.  Hyman,  AA  ater- 
V  Be,  Maine. 

Michigan  Electrical  .Association.  Secretary,  ILrbert  .SiKester,  18 
\'  ashington  Boulevard,  Detroit,  Mich. 


Minnesota  Electrical  .Association.  Secretary,  T.  C.  GonVm.  Little 
Falls,  .Alinn. 

Missouri  EIlectric,  Ga.s,  Street  Railway  &  Water  .-Association. 
.Secretary,  N.  J.  Cunningham,  Springfield  Gas  &  Electric  Co.,  Spring- 
field,  Mo. 

National  .Arm,  Pin  &  Bracket  .Association.  Secretary,  J.  15.  Magers, 
Madison,  Ind. 

National  District  Hecting  .Association.  Secretary,  D.  L.  Gaskill, 
Greenville,  Ohio. 

National  Electrical  Contractors’  .Association  of  the  United 
States.  Secretary,  \A’.  11.  Morton,  41  Martin  Building,  Utica,  N.  Y. 

National  Electric  Light  .Association.  Flxecutive  secretary,  T.  C. 

.Alartin,  Engineering  Societies  Building,  33  VV’est  39th  St.,  New  York. 

Next  annual  convention  at  Seattle,  AA’ash.,  second  week  in  June,  1912. 

N.aiional  Electric  Light  .Association,  Canadian  Section.  Secretary, 

'1'.  S.  Young,  220  King  St.  W’est.  Toronto,  Can. 

National  Electric  Light  Association,  Georgia  Section.  Secretary- 
Trea'^urcr,  11.  M.  Corse,  Columbus  Railroad  ('ompany,  Columbus,  Ga. 

Natio.nai.  Electric  Light  .Association,  Mississippi  Section.  Sec¬ 

retary,  .-A.  IL  Jones.  McComb  City,  Miss. 

National  Electric  Light  .Association,  Nebraska  Section.  Secre- 

tary-’l’reasurer,  S.  J.  Bell,  David  City,  Neb. 

National  Electric  I.ight  .-Association,  New  England  Section.  Sec¬ 
retary,  .Aliss  O.  .A.  Bursiel,  149  Tremont  St.,  Boston,  Mass. 

National  Electric  I.ight  Association,  Pennsylvania  Section.  Sec- 
retary-'rr  asurer,  A’an  Dusen  Rickert,  PottsviTle,  Pa. 

National  Electric  Inspectors’  .Association.  Secretary,  T.  11.  Day, 

27  Pliny  St.,  Hartford,  Conn.  , 

National  Ei.ectric  (’redit  .Association.  Secretary,  Frederic  P.  A’ose, 
343  Marquette  Bldg..  Chicago. 

National  Fire  Protection  .Association.  .Secretary,  R.  .Sweetland,  141 
Milk  St.,  Boston,  Mass.  Next  biennial  meeting,  March,  1913. 

National  Independent  'Felephone  .-Association.  Seentary,  Joseph  B. 
AA'are,  Grand  Rapids,  Mich. 

New  l-'.NGi.AND  Street  Railway  ('lub.  Secretary.  John  J.  Lane,  12 
Pearl  St.,  Boston,  Mass.  Meets  last  Thursday  of  each  month. 

New  England  Electrical  Trades  .Association.  Secretary,  .Alton  F. 
’Flipper,  84  State  St..  Boston,  Mass.  Directors  meet  first  AA’cdnesday  of 
each  month. 

New  Orleans  Electrical  Contractors’  .-Associ  ation.  Si  cretary,  L.  G. 
MarKS,  312  Carondelet  St.,  New  Orleans,  La.  Meetings,  second  and 
fourth  'Fuesday  of  each  month. 

New  A'ork  Electrical  Society.  Secretary,  G.  H.  Guy,  Engineering 
.Societies  Building,  33  AA’est  39th  St.,  New  A’ork. 

Northwest  Electric  Light  &  Power  Association.  Secretary,  N.  AV. 
Brockitt.  Cataract  Building,  Seattle.  AA'ash. 

Ohio  Electric  Light  .Association.  .Secretary,  D.  L.  Gaskill,  Green¬ 
ville,  Ohio. 

Ohio  Society  of  Mechanical,  Electrical  &  Steam  Engineers.  Sec¬ 
retary,  Prof.  1.  E.  Sanborn,  Ohio  State  I'^niversity,  Columbus,  Ohio. 

Order  of  Rejuvenated  Sons  oi-  Jove.  Mercury  (Secretary),  R.  M. 
A’an  Vleet,  1157  Monadnock  Blilg.,  Uhicago,  Ill. 

Pittsburgh  Electric  Booster  Club.  Reconling  AVattmeter,  O.  R. 
Bombach,  919  Liberty  .-Ave.,  Pittsburgh,  Pa.  Mietings,  fourth  Monday 
of  each  month. 

Society  for  the  Promotion  of  Engineering  Education.  .Secretary, 
H.  IL  Norris,  Cornell  University,  Ithaca,  N.  A’. 

Society  of  AA’irei.ess  Telegraph  Engineers.  .Secretary,  K.  B.  .Moore, 
39  Trinity  Place,  Boston,  Mass.  .Monthly  meeting,  first  .Saturday  of  each 
month,  at  the  .Alassachusetts  Institute  of  Technology,  Boston. 

SocTiiw  ESTERN  F'lectrical  &  Gas  ASSOCIATION.  Secretary,  1).  G. 
Fisher,  1316  Commerce  St.,  Ifallas,  'Fex. 

Street  Rah  way  .Association  of  the  State  of  Ne\*  A’ork.  Secretary, 
C.  G.  Reel,  Kingston,  N.  A’. 

V’ermont  Electricai,  .A.ssociation.  Secretary  Treasurer,  .A.  B.  Mars- 
den,  Manchester,  A’t. 

AA'estkrn  .Association  of  Ki.ectricai.  Inspectors.  Secretary,  AA'.  S. 
Boyd,  125  Monroe  St.,  Chicago,  Ill.  Next  annual  meeting  Jaii.  23-25. 
1912. 

AA'estern  Society  of  Engineers.  Electrical  Section,  formerly  Chicago 
Electrical  .Association.  Secretary,  J.  H.  Warder,  1737  Moiuulnock  Block, 
Chicago.,  Regular  meetings,  first  Friday  of  each  month,  except  January, 
July  and  .August.  .Annual  meeting,  first  Tuesday  after  Jan.  1  each  yi  ar. 

Wireless  Institcte.  Secretary,  .Alfred  N.  Goldsmith,  College  of  the 
City  of  New  York,  New  York.  , 

Wisconsin  Ei.ectrical  .-Association.  .Secretary,  George  .Allison, 
Stephenson  Building.  Milwaukee,  Wis.  Next  annual  meeting,  Milwaukee, 
January,  1912. 
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UNITED  ST.XTE.S  P.XTKNTS  ISSUED  OCT.  24,  1911. 

[Prepared  by  Robert  Starr  Allyn,  16  Exchange  Place,  New  York.] 

1,006,494.  ELECTRIC  H.VTTERY;  W.  Morrison,  Chicago.  Ill.  .\pp. 
tiled  .\ug.  11,  1902.  Bromine  gravity  battery  with  a  bed  of  granular 
carbon  containing  free  bromine. 

1,006,504.  ALTERN.XTING-CURRENT  SXVTTCH;  A  Simon.  Milwau¬ 
kee,  VX’is.  .Xpp.  tiled  Keb.  21,  1907.  Coils  in  axial  alignment  produce 
magnetic  fluxes  of  different  phase. 

1,006.522.  CIRCUIT-BREAKER;  C.  C.  Badeau,  Bethlehem,  Pa.  App. 
filed  Sept.  18,  1906.  Rolling  contact  between  the  arm  and  handle. 

1,006,526.  WELDING  .MACHINE;  G.  E.  Dean.  .Xlbion.  Mich.  App. 

tiled  .X|iril  21,  1911.  For  welding  rods  to  frames  to  form  shelves, 
racks,  etc. 

1,006.527.  WELDING  .XIACHINE;  G.  E.  Dean,  Albion.  Mich.  App. 

tiled  July  12,  1911.  I'or  welding  wire  mesh  to  frames  for  shelves, 
etc. 

1,006.560.  RHEOSTAT  FOR  ELECTRIC  MOTORS;  J.  T.  Kalweit  and 
W'.  11.  Gaulke,  Milwaukee,  XX’is.  -Xpp.  tiled  July  7,  1910.  Box  for 
starting  switch  and  details  of  cont.icts,  and  mountings  for  the  con¬ 
tacts  and  armature. 

1,006,569.  DEVICE  FOR  DRIX  ING  ELECTRIC  SECONDARY 

CLOCKS;  G.  O.  Larsson,  Stockholm,  Sweden.  .Xpii.  tiled  Oct.  26, 
1908.  Has  a  condenser  in  the  secondary  clock  circuit  and  contacts 
for  charging  and  discharging. 

1,006,591.  DEVICE  FOR  HOLDING  RECEIVERS  OF  TELE¬ 

PHONES;  E.  L.  Persons,  Concord,  N.  H.  -Xpp.  filed  June  12,  1911. 
The  receiver  is  carried  by  a  long  arm  adapted  to  be  moved  by  pres¬ 
sure  of  the  head. 

1.006,612.  EI.ECTROLYTIC  .METER;  E.  XVeintraub,  Lynn,  Mass. 
.Xpp.  filed  Feb.  14,  1910.  Mercury  is  forced  from  a  reservoir  into 
the  container  by  air  pressure.  Pressure  is  relieved  by  a  capillary 
tube. 

1,006,615.  CENTRAL-ENERGY  TELEPHONE  SYSTEM;  C.  S.  XVin- 
ston,  Chicago,  111.  .Xpp.  filed  Marcli  10,  1906.  Three-wire  system 
for  central-station  wiring. 

1,006,619.  PROTECTION  OF  HIGH-TENSION  DIRECT-CURRENT 
.MOTORS  IN  SERIES;  T.  von  Zwcigbergk,  Southport,  England. 
.Xpp.  filed  March  28,  1910.  A  supplementary  circuit  from  the  motor 
side  of  a  circuit-breaker  has  a  terminal  near  the  motor  commutator 
so  as  to  insure  connection  to  the  circuit-breaker  in  case  of  a  flash. 

1.006,620.  TUNGSTEN  FURNACE;  A.  Appelberg,  Schenectady,  N.  Y. 
.Xpp.  filed  Oct.  16,  1908.  Air-tight  chamber  is  supplied  with  inert 
gas  and  has  a  door  at  the  bottom. 


1,006,612. —  Electrolytic  .Meter.  1,006,727. — .Xutomatic  Flatiron. 

1,006,621.  SY.STEM  OF  ELECTRICAL  DISTRI  BI’TION ;  W.  H. 

t  larke,  (  hicago.  111.  App.  tiled  July  1,  1907.  For  lamps  or  other 
translating  devices  in  multiple  on  a  variable  potential. 

1,006,625.  SPACE  TELEPHONY;  L.  De  Forest.  New  York.  N.  Y. 

.Xpp.  filed  July  8,  1907.  A  telephone  transmitter  and  electromag¬ 
nets  are  arranged  near  the  sjiark  electrodes  in  the  antenna. 

1.006,626.  SPACE  TELEPHONY;  I..  De  Forest,  New  York,  N.  Y. 

•Xpi).  filed  July  8,  1907.  .X  plurality  of  transmitting  devices  and  a 
plurality  of  indeiiendent  oscillation  circuits. 

1,006,651.  ELECTRIC-LIGHT-SOCKET  CAP;  J.  H.  Goss.  XVater- 
bury.  Conn.  App.  filed  Jan.  2,  1911.  Connection  between  the  cap 
and  its  hub. 

1.006.655.  ELECTRIC  RESISTANCE;  R.  C.  Harris.  Gateshead,  Eng 

land.  .Xpp.  tiled  Feb.  18,  1911.  A  strip  is  Mrforated  and  bent  so 
as  to  bring  the  perforations  into  alignment  for  a  supporting  rod. 

1,006.657.  VAPOR  ELECTRIC  DEVICE;  J.  L  R.  Hayden,  Schenec 
tady,  N.  Y.  .Xnp.  filed  April  16,  1907.  The  evacuated  envelope  has 
a  condensing  chamber  for  gases  formed  by  the  operation. 

1,006.672.  COMMUTATOR  OF  DYNAMO  ELECTRIC  M.Xt  HINES; 


C.  .X.  Parsons,  .X.  H.  l.aw  and  I.  P.  Stockhridge,  Newcastle-Upon- 
Tyne,  England.  -Xpp.  filed  .Xpril  9,  1910.  The  commutator  bars 
and  connectors  are  dovetailed  and  inter-connected.  * 

1,006,697.  ACID-PROOF  ELECTRIC-BATTERY  TERMINAL;  K.  R. 
Smith,  Totnes,  England.  .Xpp.  filed  Feb.  15,  1907.  The  wire  is 
connected  to  the  electrode  by  a  celluloid  plug  and  sleeve. 

1,006,702.  REL.XY ;  .X.  L.  Townsend,  XX'ashington,  D.  C.  -Xpp.  filed 
-Xlarch  22,  1911.  Self-polarizing  and  self-adjusting  for  telegraphy. 

1,006,727.  AUTOMATIC  FLATIRON;  A.  S.  Cubitt,  Pittsfield.  .Mass. 
App.  filed  May  7,  1910.  Has  a  switch  controllecl  by  the  grasp  ot 
the  hand  and  also  thermostatically. 

1,006,729.  ATTACH.MENT  FOR  VAPOR  LAMPS;  A.  Dempster,  Sche 
nectady,  N.  Y.  App.  filed  Nov.  9,  1905.  Automatic  electro¬ 

magnetic  cut-in. 

1.006.744.  DYNA.MO-ELECTRIC  MACHINE;  V.  A.  Fynn,  London, 
England.  -Xpp.  filed  May  26,  1910.  Self-exciting  and  self-regulating. 

1,006,749.  CONTROL  MECH.XNISM;  H.  Haudenschild,  Toledo,  Ohio. 
•Xpp.  filed  Jan.  20,  1908.  Compact  rheostat-controlling  switch  and 
braxe  as  for  sewing-machine  drive. 

1,006.756.  ELECTRIC  BRANDING  DEX'ICE;  J.  A.  Jordan.  Bangor. 
Ireland.  -Xpp.  filed  Feb.  25,  1911.  Hand  device  for  branding 

meat. 

1,006,767.  ELECTRIC  H.XIR-DR  YER ;  H.  J.  Mauger,  Schenectady, 
N.  X'.  App.  filed  Jan.  19,  1910.  A  lamp,  motor,  fan  and  reflector. 

1,006,774.  BINOXIDE  OF-HYDROGEN  ELECTRODE;  XV.  Morrison. 
Des  Moines,  la.  App.  filed  Nov.  29,  1909.  Binoxide  is  added  to  a 
solution  of  sulphate  of  ammonia  for  treating  the  paste. 

1,006,786.  SPACE  TELEGR.XPIIY ;  G.  S.  Piggott.  Chicago.  III.  App. 
filed  June  19,  1902.  Signaling  means  control  the  discharge  between 
the  sparking  terminals  of  a  static  electric  machine. 

1,006.795.  .SP.XRK-G.XP;  J.  D.  Robertson,  Toledo,  Ohio.  Xpp.  fileil 
Nov.  20,  1910.  -X  nonconducting  plug  with  a  spark-gap  inside  and 
a  sight  opening;  for  testing  ignition  circuits. 

1,006,802.  AUTOMATIC  CIRCUIT-CONTROLLER  FOR  ELECTRIC 
MOTOR.S;  S.  Sparrow,  St.  Louis,  .Mo.  -Xpp.  filed  May  27,  1909. 
Centrifugal  governing  device  for  short-circuiting  the  individual  coils 
of  the  armature. 

1,006,805.  .XIERCURY-XLXPOR  DEX'ICE;  E.  Thomson,  Swanipscott, 

Mass.  .Xpp.  filed  Jan.  21,  1911.  The  envelope  with  electrodes  is 
inside  a  closed  receptacle  containing  gas  under  pressure. 

1,006,824.  .XI..\R.M-ACTU.XTING  MECHANISM  FOR  INCUBATOK.n. 
\X'.  .XL  Braly,  Blackwell,  Okla.  .Xpp.  filed  .Xpril  2,  1910.  .X  ther¬ 
mostat  and  electric  alarm. 

1,006,822.  •TELEPHONE  RECEIX  ER;  XV.  XV.  Dean,  Elyria,  Ohio.  .\pp. 
filed  Oct.  8,  1908.  Sheet-metal  shell. 

1,006.825.  .MAGNETIC  SEP.XR.XTOR  FOR  ORES;  J.  B.  Etherington. 
W'inthrop,  Mass.  -Xpp.  filed  Jan.  24,  1910.  The  table  i.s  supiiorteil 
upon  horizontal  bars  arranged  to  vibrate  in  guides  transverse  to  the 
line  of  ore  feed. 

1.006,826.  PROCESS  AND  APPARATUS  FOR  ELECTROLYTIC  RE- 
COX'ERY  OF  XV.XSTE  LIOUOR;  F.  F.  Farnham,  .McKeesport.  Pa 
.Xpp.  filed  Aug.  11,  1911.  Iron  and  sulphuric  acid  from  ferrous 
sulphate. 

1,006,864.  ELECTROTHERAPEUTIC  .XPP.XR.XTUS;  .M.  G.  McElhin 
ney.  Ottawa.  Can.  .Xpp.  filed  March  15,  1910.  .X  condenser  receiving 
static  charges  is  periodically  neutralized  to  produce  a  pulsating 
current. 

1,006,876.  .METALLURGY  OF  ZINC  ORES  AND  CO.MPtJUNDS;  A 
L.  J.  Oueneau,  Overbrook,  Pa.  -Xpp.  filed  Jan.  7,  1910.  Electrically 
heated  rotating  furnace  with  a  fluid  resistor. 

1,00^.877.  .XIET.XLLURGY  OF  ZINC;  A.  J.  L.  Oueneau,  Philadelphia. 
Pa.  .Xpp.  filed  June  8,  1911.  Rotary  reducing  chamlH-r  with  a 
molten  resistor  and  a  condenser. 

1,006,884.  ELECTRU  I..XMP  SOt  KET;  F.  E.  .Seeley,  Bridgeport. 
Conn.  .Xpp.  filed  .Xjiril  4,  1910.  Thumb  turn  snap  switch  with  sliding 
contacts  and  quadruple  break. 

1,006,898.  XVATER-LEVEL  ALAR.M  FOR  BOILERS;  I,.  Bcebee. 
Saginaw,  Mich.  .Xpp.  filed  April  15,  1910.  Steam  whistle  and  elec¬ 
tric  signal  controlled  by  a  float. 

1,006,901.  R.XILXX'.XX'  SIGN.XL-  A.  11.  Bernadou.  Philadelphia.  Pa. 
.Xpp.  filed  May  26,  1908.  Ilell  -signals  to  alarm  the  entire  tram 
crew  in  case  the  train  approaches  an  occupied  block. 

1,006.981.  LOCK  SXV'ITCH;  T.  D.  Robinson,  Lockport,  N.  X.  .Xpp- 
filed  Jan.  24,  1911.  Combination  lock  for  automobile  ignition  circuit 
switches. 

1,006.996.  CIRCUIT-CLOSER  FOR  TROLLEY  SIGNALS;  XX.  .XI. 
Chapman,  Needham,  Mass.  .Xnp.  filed  -May  28,  1908.  .X  circuit- 
closing  arm  is  arranged  near  the  trolley  wire  and  a  retarder  hold' 
the  signal  circuit  closed  a  short  time  after  jiassage  of'  the  trollei 
w  heel. 

1.007.000.  HEATING  SYSTEM;  E.  E.  Gold,  New  York.  N.  Y.  App. 
filed  Dec.  22,  1910.  .X  hot-water  system  with  an  electric  heater  in¬ 
serted  inside  a  portion  of  the  pipe. 

1,007,002.  .-XRC  L.XMP;  J.  XV.  Kendrick,  F'ranklin.  Pa.  -Xpp.  filed  I'eb. 
17,  1910.  Rotatable  disk  electrodes  for  projectors,  moving  pic 

tures,  etc. 

1,007,005.  METAL  JOINT;  .X.  Lukasewske,  New  X'ork,  N.  V'.  Xpp. 
filed  May  27,  1905.  “Thermit”  joint  as  between  a  copper  bond  and 
a  steel  rail. 

1,007,020.  TELEPHONE  TRANSMITTER;  A.  A.  Jahnke,  Richmond. 
Cal.  .Xpp.  filed  Nov.  18,  1910.  Two  fluids  of  different  conductivity 
meet  hack  of  a  diaphragm  whose  vibrations  vary  the  cross  sectional 
*  area  of  the  fluid  column. 

1,007,021.  MICROPHONE  TRANS.MITTER;  A.  A.  Jahnke,  Richmond. 
Cal.  App.  filed  Nov.  18,  1910.  The  carbon  is  kept  cool  by  alcohol 
vapor. 

1,007,026.  TELEPHONE  SYSTEM;  A.  D.  T.  Libby,  Elyria,  Ohio.  Xpp. 
filed  May  28,  1909.  Trunking  system. 


